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“Among the responsibilities of the International Monetary Fund, as 
set forth in the Articles of Agreement, is the obligation to ‘act as a 
center for the collection and exchange of information on monetary 
and financial problems,’ and thereby to facilitate ‘the preparation of 
studies designed to assist members in developing policies which further 
the purposes of the Fund.’ The publications of the Fund are one way 
in which this responsibility is 

the publication of Staff Papers, the Fund is making avail- 
able some of the work of members of its staff. The Fund believes that 
these papers will be found helpful by government officials, by profes- 
sional economists, and by others concerned with monetary and financial 
problems. Much of what is now presented is quite provisional. On some 
international monetary problems, final and definitive views are scarcely 
to be expected in the near future, and several alternative, or even con- 
flicting, approaches may profitably be explored. The views presented 
in these papers are not, therefore, to be interpreted as necessarily indi- 
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Fund.” 


The authors of the papers in this issue have received considerable 
assistance from their colleagues on the staff of the Fund. This general 
statement of indebtedness may be accepted in place of a detailed list 
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Financial Statistics and Financial Policy 


J. J. Polak * 


HE LAST FEW YEARS have seen a large and interesting devel- 

opment of financial statistics. Starting out from certain well- 
established bases—the statistics of banks, of government finance, and 
of the balance of payments—financial statistics have stretched their 
tentacles upward and sideways, and intertwined them, until they now 
cover, in principle, an area as broad as that of the national income and 
social accounting statistics—in principle, for the new area is only 
thinly held. In fact, not much more than the bare lattice work of the 
concepts is visible at this stage, with empty squares for the statistics 
to occupy in the future.* 

Many countries leading in the field of national income statistics are 
now in the process of matching the “upper halves” of their accounts, 
containing data on income, investment, and saving by sectors, with 
similarly articulated “bottom halves,” showing borrowings and lend- 
ings. In Germany, France, the Netherlands, and Sweden (to mention 
only a few countries), these financing statistics have been tied on to 
the existing national income accounts; in the United States, a wholly 
new set of accounts, integrating income and financing accounts, has 
been developed by the Board of Governors of the Federal Reserve 
System in the form of the “Flow of Funds.” 

These developments have breathed a welcome new life into social ac- 
counting statistics. This new field with its new vistas has rekindled 
interest in social accounting work, which, having slid down a steep 
slope of diminishing returns, seemed to be keeping barely alive on 
minuscule definitional crumbs. 

The development of financial statistics has occurred broadly at the 
same time as the revival of interest in financial, and in particular 


* Mr. Polak, Director of the Department of Research and Statistics, is a gradu- 
ate of the University of Amsterdam. He was formerly a member of the League 
of Nations Secretariat, Economist at the Netherlands Embassy in Washington, 
and Economic Adviser at UNRRA. He is the author of An International Eco- 
nomic = and of several other books and numerous articles in economic 
journals. 

This paper was presented on December 28, 1958, at the Annual Meeting of the 
American Statistical Association. 

1For the development of these statistics from various origins, see Earl Hicks, 
Graeme S. Dorrance, and Gerard R. Aubanel, “Monetary Analyses,” Staff Papers, 
Vol. V (1956-57), pp. 342-433. 
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monetary, policy. It seems plausible to assume that there must be a 
connection between these two developments, in particular since in a 
number of countries (the United States as well as European countries) 
the central banks have been the agencies in the forefront of this sta- 
tistical work. But with the notable exception of the stimulating Re- 
ports of the Netherlands Bank, there does not in general, on closer 
inspection, appear to be an intimate connection between the new data 
and the revived policies. 

This paper concentrates on that very connection—the need for 
financial statistics as an aid to monetary and financial policy. A good 
deal of what I have to say applies to countries in general. But insofar 
as this subject involves important distinctions between countries with 
more, and those with less, developed financial systems, I shall deal 
primarily with the numerically much larger second category of coun- 
tries. In at least 50 of the 68 countries that are members of the Inter- 
national Monetary Fund, financial policy has to be operated in the 
framework of an elementary financial system. 

The essential unifying element between statistics and policy is, 
of course, theory—a coherent set of assumptions regarding the be- 
havior of the economy. These assumptions (which obviously must 
have as firm a basis in observation as can be achieved) will indicate 
how the economy is expected to respond to changes of particular vari- 
ables on which policy action concentrates. The absence of agreed 
financial theory has so far hampered the development of financial 
statistics and has also raised questions as to the theoretical basis of 
financial policy. 

By way of contrast, there is no question as to the theoretical basis 
of the existing national accounting statistics. These statistics (in their 
modern form) originated in the 1930’s and 1940’s in conjunction with 
the elaboration of the Keynesian income theory. Their link to the full 
employment policies of the 1940’s was even more evident than this: 
there was a direct physical connection between the national accounts 
statistics and the annual reviews of policies in such documents as the 
U.K. Economic Survey and the early Reports of the Council of Eco- 
nomic Advisers in the United States. 

It was income theory that gave the tremendous stimulus to the 
development of national income statistics throughout the world and 
provided, at the same time, important principles of classification for 
these statistics. The distinction in final expenditures between con- 
sumption and investment, which was not needed to arrive at a total 
for GNP or national income, found its origin in the concentration of 
Keynesian economics on investment as the primary autonomous vari- 
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able. This theoretical consideration, reinforced by the interest in 
postwar years in questions of economic growth and development, is no 
doubt responsible for the fact that most national income presentations 
are still organized around the saving-investment principle. 

While these statistics have grown and spread, it is well to realize 
that the underlying choice of investment as the main autonomous 
variable in income theory has not stood up particularly well. In the 
first place, and particularly in the less developed countries, business 
saving may be determined, to a large extent, by the same factors that 
determine business investment, so that autonomous fluctuations in 
investment may not produce corresponding effects on income. Sec- 
ondly, consumer expenditure itself has been found to be by no means 
as docile a follower of income as all our propensity exercises would 
imply. Thirdly, and above all, the two most important autonomous 
variables in most economies fall essentially outside the field of real 
capital formation, the variable with which investment must inevitably 
be associated statistically. In open economies, where foreign trade 
plays a large role, the principal factor affecting income is contributed 
by fluctuations in exports. Exports do not appear explicitly at all in 
many consolidated social accounting statements; all there is is “net 
foreign investment,” the difference between exports and imports. The 
other important autonomous determinant of income is the surplus or 
deficit in the accounts of the government, a variable which has been 
associated with “investment” by Keynes and dubbed “honorary in- 
vestment” by Robertson; in the national accounts, however, a gov- 
ernment deficit would normally appear not as positive investment, but 
as negative saving. 

Financing statistics provide a welcome opportunity to approach 
this problem from another angle. The basic problem is the same: to 
find, in terms of statistically operable concepts, the best multiplicand 
for a multiplier-type approach to the determination of income. For 
this purpose we want to isolate autonomous spending, that is, spending 
that does not constitute a mere passing on in the next round of income 
received in the previous round of the income stream. Fluctuations of 
expenditure not associated with fluctuations in income by the same 
sector are precisely what financing statistics focus on. The main 
source from which any firm, household, or other sector can outspend its 
current income is borrowing (we shall deal later with a secondary 
source in the form of the use of existing cash balances). Time series 
on borrowing and lending by sectors thus provide the most interesting 
clues for finding the sectors in which the causes of expansion and con- 
traction have been at work. Fluctuations in the government deficit or 
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surplus also show up in financing statistics; and if balance of payments 
data are used in conjunction with financial data, exports can be sep- 
arated out as one of the determinants in the gross increase in the 
supply of money. 

The accounts of the money and banking and financial system can 
provide a large part of the required financing statistics in a highly 
reliable form. In all economies a large part of borrowing and lending is 
indirect. The institutions in the middle of the indirect process are 
necessarily few, compared with the number of primary borrowers and 
lenders; and their records are far more easily accessible, and probably 
also better, than those of the primary borrowers and lenders. Financing 
accounts constructed by assembling, side by side with money and 
banking statistics, the consolidated accounts of the other parts of the 
financial system, with assets (and so far as possible, liabilities) classi- 
fied by the economic sector against which they constitute claims (or 
toward which they constitute liabilities), go a long way toward the 
completion of a matrix of borrowings and lendings. While data on the 
assets and liabilities of financial institutions are relatively easily avail- 
able and provide a large part of the data required for financing sta- 
tistics, they have not, except for the accounts of the money and banking 
system, been assembled in most countries. 

Insofar as the purpose of financing statistics is the measurement of 
the net borrowing or lending of each of the nonfinancial sectors, it is 
of course desirable to have a complete picture of the lending activities 
of all financial institutions. In most countries, the first place among 
these financial institutions in terms of the magnitude of net lending 
would be occupied by the banking system (the central bank and the 
deposit-money banks), while the second place would be held by the 
life insurance companies and, in some of the underdeveloped countries, 
the development banks. In most underdeveloped countries, such a large 
proportion of total net borrowing goes through the banking system 
that the monetary statistics alone would give a nearly complete pic- 
ture of the net borrowing of all other sectors; in these countries, the 
role of life insurance and savings institutions is small and transfers 
of savings through a bond market or through the stock exchange are 
also small. 

Interesting though financing statistics may be in completing and 
improving our information on the transactions of the nonfinancial sec- 
tors, they do not by themselves focus attention on the role of finance 
in the economy. It is in the nature of financial institutions that they 
hold financial assets against financial liabilities; during any period of 
time, their lending to all other sectors must therefore equal the sum 
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of the increases in their liabilities to all other sectors; and in the pic- 
ture of intersector net lending or net borrowing, the financial institu- 
tions wash out completely. 

To approach their meaning, these institutions must be looked at by 
themselves, not as “financial intermediaries” but as the creators of 
particular types of liabilities which the public is willing to hold in 
certain proportions and at certain prices. The difference between the 
structures of their liabilities and their assets distinguishes one category 
of financial institution from another; and these variously structured 
institutions form together the financial link between the desires of 
economic subjects to hold a variety of assets and the needs of the same 
and other economic subjects to attract outside resources. 

Among the financial institutions, the banking system stands out, 
not merely because of its relative magnitude but because of its ability 
to create its own liabilities. Both banks and life insurance companies 
grant credit; that is not where the difference lies. But by granting 
credit, banks create money; by granting credit, life insurance com- 
panies do not create life insurance. On account of this difference in 
nature between banks and other institutions, the banking system has 
in itself power to expand credit; other financial institutions do not 
have that power. The banking system can expand credit because a 
large proportion of any credits granted by it will not drain resources 
from the system but will remain as deposits with it. The other financial 
institutions, on the contrary, cannot count on any significant return 
flow to them of moneys put at the disposal of their borrowers. It is thus 
almost exactly true to say that the lending of financial institutions 
other than banks is determined by, and equal to, the sums received 
from their depositors, shareholders (in the case of savings and loan 
institutions), and policy holders (in the case of life insurance com- 
panies). With the stream of their lending activities thus closely tied to 
the stream of their receipts from borrowing, these institutions, what- 
ever their structural importance in the capital market, do not play an 
original role in the process of income formation. 

While the banking system as a whole has considerable power of ex- 
pansion, this power is not unlimited. The deposit-money banks are 
limited (1) by the fact that credit expansion, by raising deposits, lowers 
the ratio of reserves to deposits and (2) by the absolute reduction in 
their reserves owing to the “currency drain” brought about by the 
desire of the economy to increase its holdings of currency in some ratio 
to the increase in its holdings of deposits. If the central bank is willing 
to do so, it can offset the resulting pressures on the commercial banks 
by the creation of reserves or the reduction of reserve requirements. 
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The central bank itself is also subject to certain limitations because of 
the effect of the expansion on imports and hence on international 
reserves. But whatever limitations there may be to credit expansion 
by the banking system—and there are no limitations of the same nature 
to credit contraction—the banking system must be considered the cen- 
tral locus of expansion and contraction of money income in the econ- 
omy. Because of the limitations affecting the deposit-money banks, 
the role of the central bank in this whole process is crucial; the central 
bank is also the agency through which fluctuations in income from 
abroad, through exports, affect the domestic money supply and, unless 
offset by central bank action, the domestic income stream. 

For another reason, the monetary system is of primary importance 
in the process of income formation. In most countries, it is the lever 
by means of which financial and monetary policy is exercised, and 
hence the point of attack of a large part of any policy to control fluctu- 
ations in income. Insofar as this control is exercised by means of 
budgetary policy, it will also find its reflection in the holdings by the 
banking system of credit to the government. 

The crucial place of the monetary system in these various respects 
makes it necessary to focus the consideration of financial statistics 
on the statistics of the money and banking system in the first place. 
It is fortunate that in almost all countries statistics on the operations 
of the banking system are available, statistics in far better shape and 
far more current than the social accounts statistics can be, at best.? 
It would, indeed, be unfortunate if the interest in expanding financial 
statistics toward a fuller picture of financing activities were to lead to 
loss of this essential and available part in a statistical morass of larger, 
less certain, less meaningful totals which attempted, with less chance 
of success, to give us that picture of global financing which from a 
policy point of view is of only secondary importance. 

A simple model of the economy can be built on the basis of injections 
of income that can be observed from available statistics.» The model 
starts from the gross creation of money, through credit creation (bank- 
ing statistics) and exports (balance of payments statistics) as the 
predominantly autonomous expansionary or contractionary factors. 
These factors then determine income and imports through a conven- 
tional multiplier process, and at the same time explain the extent to 
which the original creation of money will ultimately distribute itself 


2 Data for 65 countries are published monthly in International Financial Sta- 
tistics. 

3J. J. Polak, “Monetary Analysis of Income Formation and Payments Prob- 
lems,” Staff Papers, Vol. VI (1957-58), pp. 1-50. 
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between an increase in the quantity of money and a fall in foreign 
exchange reserves. 

While simple, this model appears useful as a description of the main 
workings of the economies of many countries. It is particularly suit- 
able to indicate the effect of credit creation on the balance of payments. 

In situations where this model is rigidly applicable, monetary sta- 
tistics would be the only financial statistics required. Any other 
financial statistics would convey interesting descriptive detail, similar 
to statistics of the production of individual commodities; but they 
would not contribute to the understanding of short-run changes in the 
economy. The model is nowhere fully applicable; and for that reason a 
wider array of financial statistics is required. 

The proposition that the expansion and contraction of income can 
be discussed and controlled by additions to, and subtractions from, 
the quantity of money presupposes that there are no injections into 
or withdrawals from the income stream by means of changes in cash 
balances; the proposition implies, in other words, that the ratio of 
money holdings to income is a constant. 

There is nothing unusual in the assumption of a fixed ratio of money . 
to income as a first approximation. In one form or another, this as- 
sumption—of a constant velocity of circulation of money—can be 
found in even the earliest stages of classical monetary theory. This 
ratio does not differ from others which economists have assumed con- 
stant in order to construct a workable model of the economy, such as 
the propensity to consume, the ratio of stocks to sales, or the capital- 
output ratio. 

The assumption that the amount of money which the economy is 
willing to hold is a function of income alone implies that money in that 
economy performs only the function of means of payment and not that 
of a store of value. This implication is not too far from reality in a 
large number of underdeveloped countries, in which the amount of 
wealth held in financial assets of any sort is limited, and most of that 
so held is money, for the simple reason that the holding of money is 
necessary for transactions. 

Even in economies in which financial assets other than money are 
of some or even of great importance, the ratio of money to income may 
still be close to a constant. But a full understanding of why this ratio 
is a near constant, and under what circumstances it may change, 
would require a broad theory of assets, in which money is seen as a 
function not only of income but also of wealth. It would seem obvious 
that in such a theory equilibrium between the holdings of money and 
other assets must depend, inter alia, on the prices of the assets—in 
the case of fixed income financial assets, on interest rates. 
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Such, surprisingly rather limited, work as has been done on the 
factors that determine the velocity of circulation points indeed to 
the rate of interest as the primary factor. But this is clearly only a 
first approximation. For its full elaboration a new dimension has to be 
added to monetary analysis, which will require a further set of sta- 
tistics. 

A theory of this nature would be an important ingredient of the 
theoretical background of monetary policy in a country with a highly 
articulated capital market. It would also require the kind of statistics 
on holdings of assets of various types by various holders which are 
not at present generally available and which the “financial accounts” 
to which reference was made earlier, the “bottom halves” of the income 
accounts, would not automatically provide. Since the value of assets 
outstanding changes not merely by the issuance and redemption of 
new securities but also, and in a shorter run far more importantly, by 
the change in prices of outstanding securities, the systematic elabora- 
tion of assets statistics in conjunction with financing statistics would 
also have to deal with the important problem of unrealized capital gains 
and losses. This would be an important task in itself, since these gains 
and losses have, up to now, been far too readily worked out of the 
way as “valuation adjustments,” instead of being taken into account 
on their own merits. 

There is thus a wide field for continued work by many of us on 
financial statistics. With an equal degree of sophistication, this work 
can proceed at various levels of approximation. First, for many coun- 
tries and at many times, we may operate with monetary statistics on 
the assumption of a constant velocity of circulation and expect to be 
helpful in explaining the past, forecasting the near future, and advis- 
ing on policy. Secondly, in attempting to understand the role of the 
different sectors of the economy in expansion and contraction, we 
should attempt to branch out from money and banking statistics and 
attempt to build up as complete a picture of borrowings and lendings 
as we can achieve. Thirdly, we should explore the validity of the as- 
sumption of a constant velocity of money without the development 
of a full theory of assets. And fourthly, we should develop statistics 
of assets in terms of market values as the basis for a more general 
theory of the holding of financial assets and of the structure of in- 
terest rates. 











Variable Reserve Requirements Against 
Commercial Bank Deposits 


Richard Goode and Richard S. Thorn * 


IXED LEGAL OR CUSTOMARY RESERVES against deposits 

have long been employed for the purpose of assuring the liquidity 
or solvency of commercial banks. These reserves, of course, limit the 
availability of bank credit and thus have important implications for 
monetary policy. As long as the reserve ratios are not subject to change 
by the monetary authorities, however, reserve requirements cannot 
be actively used as an instrument for carrying out a stabilizing mone- 
tary policy flexibly adjusted to changing conditions. In the past two 
decades, and particularly in the postwar period, the potentialities of 
variable reserve requirements as an instrument of monetary policy 
have come to be widely recognized, and many countries have given 
the monetary authorities power to vary reserve requirements against 
commercial bank deposits. 

The purposes of the present study are (1) to examine the functions 
of variable reserve requirements; (2) to consider objections to variable 
reserve requirements and limitations on their proper use; (3) to 
describe the conditions in which reserve requirements have been, or 
may be, changed; and (4) to examine technical questions relating to 
the form and operation of variable reserve requirements. The status 
of the reserve requirements in various countries is summarized in 
Appendix II. 


Functions of Variable Reserve Requirements 


LIMITATION OF THE QUANTITY OF BANK CREDIT 


Reserve requirements determine the maximum amount of loans and 
investments that each commercial bank, and the banking system as 


* Mr. Goode, Assistant Director of the Asian Department, was formerly Chief 
of the Finance Division. Before joining the Fund staff he was assistant professor 
of economics at the University of Chicago and economist at the U.S. Bureau of 
the Budget and the U.S. Treasury Department. 

Mr. Thorn, economist in the Finance Division, is a graduate of Columbia Col- 
lege, the University of Maryland, and Yale University. He is temporarily assigned 
to the European Office of the International Monetary Fund in Paris. 


9 








10 INTERNATIONAL MONETARY FUND STAFF PAPERS 


a whole, may maintain in relation to deposits. Thus, if the reserve 
requirement is 20 per cent of deposits, loans and investments (of the 
bank’s own choosing) may not exceed 80 per cent of deposits.* 
Reserve requirements therefore limit the total expansion of bank 
credit and the secondary expansion of bank deposits that can occur 
on the basis of any primary increase in deposits.? Reserve requirements 
also have the effect of limiting the reduction in bank credit and deposits 
that is forced upon the banking system by a primary decrease in 
deposits. Looked at from another point of view, it can be seen that 
reserve requirements limit the extent to which bank loans and in- 
vestments can, or must, change when there is an increase or de- 
crease in the cash resources of banks as a result of rediscounts at the 
central bank or a change in another nondeposit item in the balance 
sheet. This is true because the extension or contraction of bank loans 
and investments results in the creation or extinction of deposits and 
hence in an increase or decrease in the amount of required reserves. 
These functions can be performed by several types of reserve re- 
quirement, but they are clearest in connection with a cash reserve 
requirement that the commercial banks discharge by maintaining de- 
posits at the central bank. Attention will first be given to this type of 
requirement, which is not only the simplest but also the most common. 
Primary changes in bank deposits come about most often as the re- 
sult of a balance of payments surplus or deficit, or the extension or 
contraction of central bank loans or investments. These phenomena 
create or destroy “reserve money”—which consists of currency and 
deposits at the central bank and which has the capacity to satisfy the 
cash reserve requirements of the commercial banks. The government 
can influence the quantity of reserve money by shifting its deposits 
between the commercial banks and the central bank. In some countries 
the government can also increase or decrease the amount of reserve 
money by issuing or withdrawing treasury currency, but at the present 
time in most countries the amount of treasury currency is small com- 
pared with central bank currency. Bank deposits may change, without 
any change in the amount of reserve money, if the public decides to 
hold more or less deposits relative to currency. 
In addition to legal reserves, a second important limitation on the 
capacity of the banking system to expand on the basis of a primary 


1 The banks can also extend loans and investments that are financed out of 
bank capital and surplus and borrowings, but in most countries these items are 
small compared with deposit liabilities. 

2A primary increase (or decrease) in deposits is an increase (or decrease) in 
deposits of the commercial banking system that is matched by an equal change 
in the central bank’s liabilities to the commercial banks, 
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increase in deposits arises from withdrawals of currency by bank cus- 
tomers. Ordinarily, the public wishes to maintain a fairly constant 
relation between its deposits and currency holdings. When deposits in- 
crease, the demand for currency also increases. This may be called the 
currency drain. The commercial banks can obtain currency to pay out 
to customers only by drawing down their reserve deposits at the central 
bank or by using till money. Till money is the currency that banks 
keep on hand to satisfy day-to-day needs. In some countries till money 
is included, along with deposits at the central bank, in legal reserves, 
but in other countries its provision places a third limitation on the 
capacity of banks to expand loans and investments. Till money, how- 
ever, is usually small relative to deposits and it will not be further 
considered in the following exposition. Another limitation on the 
growth of money supply that is highly important in many countries 
is the “external drain.” This is the withdrawal of money from circula- 
tion that occurs when a balance of payments deficit is caused by a rise 
in imports and a fall in exports resulting from an expansion of credit 
and money income.’ In this paper it is considered convenient to 
analyze the effects of reserve requirements without allowance for the 
external drain, since the control of the balance of payments (and hence 
indirectly of the external drain) is usually an objective of monetary 
policy and can be furthered by measures that influence the quantity of 
reserve money and the secondary credit expansion that can be based 
on it. 

Since bank deposits are a large part of the money supply in virtually 
all countries, reserve requirements have an important influence on the 
extent to which the money supply can expand as a result of a balance 
of payments surplus; a central-bank-financed fiscal deficit, or any 
other development that brings about an increase in reserve money. 
The higher the required reserve, the smaller the maximum expansion. 
A high required reserve likewise diminishes the extent to which the 
money supply must contract as a result of a reduction in reserve money. 
A high ratio of currency to total money supply also restricts the 
capacity of the banking system to expand loans and investments and 
thus to increase the money supply on the basis of an injection of re- 
serve money or an increase in the banks’ cash resources through re- 
discounting with the central bank. These relations are set forth in a 
formal way in Appendix I. Table 1 shows how the size of the potential 
expansion of money supply in response to an injection of reserve 
money (expressed as a multiple of the increase of reserve money) is 


3See J. J. Polak, “Monetary Analysis of Income Formation and Payments 
Problems,” Staff Papers, Vol. VI (1957-58), pp. 1-50. 
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determined both by the magnitude of the minimum required reserve 
ratio and by the proportion of the actual increase in money supply 
that takes the form of currency.‘ It will be observed that, whenever 
either marginal reserve requirements or the ratio of currency to money 


supply is 100 per cent, no secondary expansion of the money supply 
is possible. 








Tase 1 
Proportion of Increased 
Money Supply That 
Appears as 
Minimum Currency zero 25 per cent 50 percent 100 per cent 
Required 
Reserve Ratio 
10 per cent 10.0 3.1 18 10 
25 per cent 40 23 16 10 
50 per cent 2.0 16 13 10 
100 per cent 10 10 10 10 








The authorities have little if any control over the proportion of 
cash balances that the public chooses to hold in the form of currency, 
but in many countries they can control the banks’ reserve ratio. By 
imposing a high required reserve ratio, the authorities can limit the 
inflationary effect of a government deficit, a balance of payments sur- 
plus, or any other development that brings about an increase in reserve 
money. The existence of a high reserve ratio can cushion the shock of 
a reduction of reserve money, because a large fraction of the loss will 
be reflected in a decrease in required reserves rather than in bank 
credit, and the contraction of money supply will be smaller than it 
would be with a low reserve ratio. A high fixed reserve requirement, 
therefore, can be an important stabilizing force by virtue of the fact 
that it reduces the secondary credit expansion or contraction that 
occurs on the basis of a primary change in reserve money. A fixed re- 
serve requirement, it should be emphasized, does not prevent varia- 
tions in the money supply; it merely decreases the extent of variation 
by lessening secondary changes in bank credit. Thus, for example, a 
fiscal deficit covered by borrowing from the central bank would cause 
an expansion in money supply even if the required reserve ratio for 
commercial bank deposits were 100 per cent (at the margin), but in 
this case there would be no secondary expansion. 

By changing reserve requirements, the authorities may be able to 
take action that will not only lessen the secondary monetary effect of 


_*No allowance is made for the external drain, banks’ till money, or the possi- 
bility that banks will hold excess reserves. Hence the actual expansion in a par- 
ticular case might fall far short of the maximum potential expansion. 
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a domestic or external development but will partly, or wholly, offset 
the primary change in reserve money. If, for example, reserve require- 
ments are raised at a time when there is a balance of payments surplus, 
the contraction of domestic credit forced on the banks may offset the 
expansionary effect of the purchase of foreign exchange by the central 
bank. 

Changes in reserve requirements, however, cannot assure monetary 
stability unless they are accompanied by other appropriate actions. 
For example, it may not be feasible to stop an inflation by raising re- 
serve requirements if the authorities continue to feed large quantities 
of reserve money into the banking system by extending central bank 
credit to the government to cover a fiscal deficit. In extreme circum- 
stances, the amount of central bank lending to the government may be 
so great that the inflationary effect cannot be fully offset by any toler- 
able reduction in commercial bank lending to the private sector. 

On the other hand, a reduction in reserve requirements permits but 
does not assure an expansion of bank credit and money supply. If the 
demand for funds on the part of qualified borrowers is weak, the banks 
may see few attractive lending opportunities and may hold excess 
reserves. Hence a cut in the required reserve ratio may do little to 
counteract incipient deflation unless it is accompanied by other 
measures. 

Changes in required reserves have less effect in the underdeveloped 
countries than in the more industrialized countries. The currency drain 
in underdeveloped countries is heavy, and it limits the size of the 
secondary expansion or contraction that is permitted or forced by a 
primary change in reserve money. Reserve requirements, nevertheless, 
may be especially useful in financially less advanced countries because 
open market operations are not possible there and because changes in 
the central bank’s rediscount rate are often less influential than in 
countries with more highly developed financial institutions. 

Reserves in forms other than cash deposits with the central bank or 
cash held in the vaults of the commercial banks can also serve the 
purpose of limiting the expansion of bank credit and the money supply. 
If the reserves take the form of government bonds or other securities 
that must be obtained from the central bank, their credit-limiting func- 
tion is identical with that of cash reserves. In Mexico, for example, an 
important element in the restrictive monetary policy of the period 
following the 1954 devaluation was the application of high marginal 
reserve requirements which were met in part by the banks through the 
purchase of government securities from the Bank of Mexico. The 
principal difference between an ordinary cash reserve requirement and 
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one that can be met by buying securities from the central bank is that 
the latter allows the commercial banks to earn interest on their re- 
quired reserves. 

Any reserve requirement may limit credit expansion if the avail- 
able quantity of the asset that is eligible to serve as a reserve is fixed 
or is limited in quantity by the authorities. Reserves in forms other 
than cash, however, often have as their primary purpose the influ- 
encing of the allocation of credit among different uses. 


ALLOCATION OF CREDIT 


Although other forms of reserve requirement involve a more detailed 
control over the allocation of credit among uses, even a cash reserve 
requirement may have an important influence on credit allocation. 
When a monetary expansion occurs, the increase in commercial banks’ 
reserve deposits and in currency in circulation constitutes an increase in 
the central bank’s liabilities and is reflected in a corresponding in- 
crease in the central bank’s assets. Given the currency drain, reserve 
requirements determine the proportions in which the increase in mone- 
tary liabilities (and in bank loans and investments) will be divided 
between the central bank and the commercial banks. A high reserve 
requirement means that, within the limits of any specified monetary 
expansion, the central bank can increase its assets more, and commer- 
cial banks can increase their loans and investments less, than would 
be possible with a lower reserve requirement. In most countries, this 
will tend to divert credit from the private sector to the government 
sector since the central bank’s domestic assets usually include a large 
proportion of loans to the government and government securities. 
When a country has a balance of payments surplus, the growth of the 
central bank’s foreign assets will account for part of the credit 
expansion. 

The general relationship between reserve requirements and currency 
drain and the allocation of credit is examined in Appendix I. This 
relationship is illustrated in Table 2, which shows the proportion (ex- 
pressed as a percentage) of any monetary expansion that is reflected 
in the liabilities and assets of the central bank; these are shown for 
the same ranges of reserve requirements and currency drain as were 
used above to show the possible variations in the expansion of money 
supply in response to an injection of reserve money. The remainder 
of the expansion will be reflected in an increase in commercial bank 
loans and investments. 

A more explicit and detailed influence on the allocation of bank 
credit is exerted when reserve requirements can be met by certain types 
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of investment or loan rather than by deposits in the central bank. The 
mosi usual provision is to allow commercial banks the option of meet- 
ing part, or all, of a legal reserve requirement in cash or assets such as 
government securities, certain private securities, and loans. Unless 
risks or inconveniences that bankers consider disproportionate to the 
return are attached to the loans and investments that may be used to 
meet reserve requirements, the substitution privilege is likely to be 
fully used. It is clearly advantageous to the banks to make the substi- 
tution, since a return can be earned on the alternative items whereas 
central banks usually pay no interest on reserve deposits. 








TABLE 2 
Proportion of Increased 
Money Supply That 
Appears as 
Minimum Currency zero 25 per cent 50 percent 100 per cent 
Required 
Reserve Ratio 
10 per cent 10.0 32.5 55.0 100.0 
25 per cent 25.0 43.8 62.5 100.0 
50 per cent 50.0 62.5 75.0 100.0 
100 per cent 100.0 100.0 100.0 100.0 








The noncash requirements under consideration here are more an 
instrument of selective credit control and allocation than a means of 
limiting total bank credit. The banks can continue to expand credit as 
long as they acquire the specified assets. The amount of credit avail- 
able for the government or other borrowers designated by the authori- 
ties is increased and interest rates for these borrowers are held down; 
the amount of bank credit available to other borrowers is limited and 
interest rates for these borrowers may be raised. 

Some limitation on total bank credit may be achieved, however, 
through the selective control and reallocation of credit. The favored 
borrowers are the government and others that are judged to merit high 
social priority. These borrowers are often able to obtain all or a large 
part of their credit requirements even in the absence of a special re- 
serve scheme. By diverting credit to the high-priority borrowers, the 
reserve scheme may enable the authorities to limit the total expansion. 

A special reserve scheme that was adopted in a few countries after 
World War II was intended to prevent the commercial banks from 
disposing of their abnormally large holdings of government securities, 
or at least to delay the reduction of these holdings. This was the origin 
of the secondary reserve requirements in Belgium, Italy, and France. 
These plans had some success in keeping down interest costs of the 
government debt while minimizing the volume of central bank pur- 
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chases needed to support government security prices. With the passage 
of time, however, undesirable consequences became more noticeable in 
some countries. The Belgian secondary reserve scheme was substan- 
tially modified in 1957 (see page 35). 


SUPPLEMENT OR SUBSTITUTE FOR OTHER INSTRUMENTS 


A considerable degree of stability of the cash or liquidity ratio of 
commercial banks is a prerequisite to effective control of bank credit 
and money supply. If the banks were prepared to reduce their reserve 
ratio whenever the monetary authorities acted to reduce the quantity 
of reserve money or to restrict its growth, the actions of the authorities 
might be nullified. In some countries banking tradition is strong enough 
to ensure that commercial banks will observe customary reserve ratios, 
but in other countries it has been found advisable to establish a legal 
reserve requirement. A firm customary reserve ratio or a legal reserve 
requirement provides a fulcrum for the leverage exerted by changes in 
the volume of rediscounts and open market operations. 

When the monetary authorities have the power to vary reserve re- 
quirements, changes in requirements can be used to supplement other 
instruments of credit control in order to influence credit conditions more 
quickly and to a greater extent than would otherwise be possible. In 
countries in which the traditional instruments are not available, vari- 
able reserve requirements may serve as a partial substitute for them. 

An increase in reserve requirements, like open market sales of securi- 
ties by the central bank, may be employed as a means of making the 
central bank’s rediscount rate effective. In the absence of supple- 
mentary action, an increase in the rediscount rate may have little 
effect on the availability of credit or its cost to nonbank borrowers. 
This may be the case if the commercial banks have excess reserves or 
are not accustomed to rediscounting at the central bank; but even 
where these conditions do not exist, there may be considerable delay in 
transmitting the effect of a change in the rediscount rate to the opera- 
tions of the commercial banks. An increase in reserve requirements, 
however, can force the commercial banks to borrow from the central 
bank if they wish to expand their loans—and may force the more ex- 
tended commercial banks to borrow immediately in order to meet the 
higher reserve requirement. A high rediscount rate can thus be made 
effective at once and may raise interest rates and limit the availability 
of credit. In other circumstances the authorities may wish to ease 
credit. A reduction in required reserves increases the liquidity of the 
banks at once and may stimulate them to expand loans and invest- 
ments, provided that required reserves are still sufficient to meet 
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customary standards of solvency. A reduction in the rediscount rate 
may not have the same influence if the commercial banks consider 
borrowing from the central bank appropriate only for emergencies, and 
therefore in ordinary circumstances a reflection on their soundness. 

Changes in reserve requirements can also act as a supplement to 
open market operations. An illustration of this is provided by a case 
in which the commercial banks have large excess reserves, which may 
be the result of a balance of payments surplus, a capital inflow, or a 
government deficit. Although it may be possible to eliminate these ex- 
cess reserves and to bring about a contraction of credit through open 
market operations, it is likely to take a considerable period of time to 
achieve this. In very few countries are the financial markets so large 
and so well organized that they can absorb a large volume of sales of 
government securities and other paper by the central bank within a 
short time. An effort to sell an unusually large amount of securities 
from the central bank’s portfolio may in these circumstances de- 
moralize the market and produce unnecessary confusion and capital 
losses. In many cases, moreover, the central bank will not have enough 
securities in its portfolio to allow it to conduct open market operations 
on the scale that would be required to eliminate excess liquidity on 
the part of the commercial banks and the general public. If the excess 
liquidity of the commercial banks is first substantially reduced, or 
eliminated, by an increase in required reserves, open market sales of 
securities in modest amounts may bring about a prompt contraction of 
bank credit. Obstacles to open market purchases of securities by the 
central bank, when the authorities wish to ease credit, may be less 
serious but may delay or limit action. 

Open market operations are not feasible, even on a limited scale, in 
most countries, because there is no active securities market in which 
the central bank can buy and sell. In these countries variable reserve 
requirements may be especially attractive because they are the only 
instrument by which the authorities can change bank liquidity entirely 
on their own initiative. A change in the rediscount rate or rediscount 
ceilings is, of course, initiated by the central bank but depends for its 
effectiveness on the reactions of the commercial banks. Where there is 
no securities market and where the commercial banks are traditionally 
reluctant to rediscount their loans at the central bank, variable reserve 
requirements may be the principal instrument available to the author- 
ities. In many such countries, however, as has been indicated above, 
the potential effectiveness of changes in reserve requirements is less 
than in the financially developed countries because the currency drain 
is large. 
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Objections to Variable Reserve Requirements 


Although reserve requirements can be an important instrument of 
monetary policy and many countries have given the authorities the 
power to impose and vary these requirements, this power has been used 
in most countries to only a limited extent. In a number of countries the 
required reserve ratio has never been changed; in certain other coun- 
tries changes in the ratio have been comparatively frequent, but in 
some of these countries there has been considerable opposition to varia- 
tions in reserve requirements.® 

The principal objections made to variable reserve requirements are 
that (1) reserve requirements are a form of direct control and hence 
are subject to arbitrary use; (2) an increase in required reserves that 
works a hardship on some banks may have little effect on banks that 
are in a more liquid position when the increase is adopted; (3) the 
imposition of reserve requirements on commercial banks discriminates 
against them, in contrast to other banks and nonbank financial inter- 
mediaries that are either free of reserve requirements or subject to less 
stringent requirements; (4) high reserve requirements impair bank 
earnings; (5) high reserve requirements may result in channeling an 
excessive proportion of total bank credit to the government sector; 
and (6) reserve requirements involve administrative problems. These 
objections are more fully stated below, and some counterarguments are 
mentioned as well as measures that can be taken to avoid harmful 
effects of reserve requirements. 


RESERVE REQUIREMENTS AS A FORM OF DIRECT CONTROL 


Those who object to reserve requirements because they are con- 
sidered a form of direct control usually stress the advantages of the 
price system as a means of directing economic activity and allocating 
credit. Open market operations and changes in rediscount rates, in 
contrast to reserve requirements, depend for their effectiveness on the 
voluntary response of commercial banks to economic incentives aris- 
ing from the actions of the central bank. These instruments are there- 
fore less susceptible of being employed in a way that will work a hard- 
ship on individual banks. Granted that this point carries weight, it still 
may be argued that general reserve requirements involve less detailed 
and arbitrary regulation of the affairs of the banks and their customers 
than such actions as the establishment of credit ceilings and the control 


5 See Appendix II. It appears that up to April 30, 1958 there had been no actual 
variation in 23 of the 56 countries having variable reserve requirements, 
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of borrowing, which may be the only alternative measures available to 
the authorities. Furthermore, a stabilization policy carried out through 
the regulation of the volume of bank credit—even when obtained by 
application of direct controls to banks—involves much less detailed 
interference with private economic activity than attempts to suppress 
inflation by price and wage controls. 


DIFFERENTIAL IMPACT OF CHANGES IN REQUIREMENTS 


Perhaps the most influential objection to changes in reserve require- 
ments is that different banks are affected in quite different ways. An 
increase in requirements will be much harsher on banks with low 
liquidity ratios than on banks with high ratios and indeed may have 
no immediate effect on some banks. This objection is a specific form of 
the general objection to direct controls. 

The authorities will always wish to take into account the positions of 
individual banks when an increase in reserve requirements is contem- 
plated. But it is not necessary to hold the increase to the amount that 
will just absorb the excess liquidity of the least liquid commercial 
bank; if that were so, the usefulness of the instrument would be very 
limited. It is quite possible for the central bank to help commercial 
banks to meet an increased reserve requirement by rediscounting loans 
or buying securities from them. To be sure, the banks may suffer losses 
if the current rediscount rate is higher than the yield on their out- 
standing loans and investments. This is regrettable but it does not seem 
to be an adequate reason for refraining from an increase in reserve 
requirements which is indicated on other grounds. Certain alternative 
policies may be even less desirable from the point of view of private 
bankers. Furthermore, practically all monetary or fiscal actions incon- 
venience some persons or firms more than others. For example, tight- 
ening of credit is always more inconvenient to necessitous borrowers 
than to those who have less urgent need for funds, and an increase in 
interest rates may cause heavy capital losses for holders of long-term 
securities. 

A more important point is that liberal rediscounting by the central 
bank can nullify the contractionary effect of higher reserve require- 
ments. It is not necessary, however, that the whole effect of higher re- 
serve requirements be offset by an increase in central bank credit; some 
liquid resources of the banks can nearly always be absorbed imme- 
diately. The central bank, moreover, will be able to exert continuous 
pressure on the commercial banks to reduce their borrowing. Thus over 
time the higher reserves can be used to bring about a decrease in the 
outstanding volume of bank credit. A central bank that is too weak to 
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combine rediscount policy and reserve requirements in this way is not 
likely to be strong enough to carry out another program for limiting 
credit. 

The differential impact of an increase in reserve requirements can 
also be softened by announcing in advance the increase, perhaps to 
take effect in several stages. The time interval gives the commercial 
banks an opportunity to accumulate cash by liquidating loans and 
investments or by allowing them to run off. It is difficult, however, to 
foresee exactly what requirements will be appropriate over an ex- 
tended period of time. The technique of advance announcement is, 
therefore, more suitable for putting into effect a new system than for 
adjusting to changes in the economic situation. 

A marginal reserve requirement—that is, a requirement related to 
increases in deposits after a certain date rather than to total deposits— 
also avoids embarrassing banks that are illiquid at the time the re- 
quirement is raised. Marginal requirements, however, discriminate 
against growing banks and against banks whose deposits were unusu- 
ally small for any special reason at the base date (see pages 39-40). 


DISCRIMINATION DUE TO INCOMPLETE COVERAGE 


In several countries the authorities seem to have hesitated to place 
great reliance on reserve requirements because the requirements can- 
not be applied to all commercial banks or cannot be applied to nonbank 
financial institutions that are considered active competitors of the 
commercial banks. The United States offers the clearest example of the 
first limitation: the Federal Reserve Board has authority to apply 
reserve requirements only to members of the Federal Reserve System. 
Although all the large commercial banks are members, many smaller 
banks are not members. The Board has been reluctant to penalize 
membership in the System by raising reserve requirements so high 
that a competitive advantage is given to nonmember banks. In several 
countries the fact that the reserve requirements do not apply to the 
banking department of the central bank has aroused the resentment of 
commercial bankers. Although considerations of this nature have great 
practical importance, they do not arise in acute form in most coun- 
tries and they do not suggest any inherent limitation on the success- 
ful use of reserve requirements. If political agreement can be obtained, 
the requirements can be extended to cover all commercial banks, con- 
ventionally defined.® 


®In the United States, the extension of reserve requirements to all banks ac- 
cepting demand deposits, including nonmember banks, was recommended by the 
Douglas Committee in 1950 (Report of the Subcommittee on Monetary, Credit, 
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A more difficult question of principle arises in connection with build- 
ing societies, savings banks, and other financial institutions, which are 
often fairly direct competitors of the commercial banks in certain 
activities but which differ from commercial banks in important re- 
spects. The fact that these institutions are not subject to reserve re- 
quirements may cause the authorities in some instances to hesitate to 
raise requirements for commercial banks. Some further comments on 
this problem are made below (pages 27-29). 


ADVERSE EFFECT ON BANK EARNINGS 


High reserve requirements reduce bank earnings unless provision is 
made to allow a return on the reserves. It is true that the restriction of 
the supply of credit brought about by reserve requirements may cause 
a rise in the interest rates earned by banks on their loans and invest- 
ments, and this conceivably could fully offset the effect on bank profits 
of a reduction in the volume of lending; in view of the stickiness of 
bank lending rates and their conventional nature in some countries, 
however, the offset seems likely to be minor in most cases. Moreover, 
other measures of credit restraint may also reduce banks’ gross profits.” 
This is clearly the effect of credit ceilings. An increase in the central 
bank’s rediscount rate may curtail opportunities for profitable re- 
lending of funds obtained by rediscounting. Open market sales of 
securities by the central bank may cause a contraction in commercial 
banks’ deposits and earning assets (when the sales are made to the 
nonbank public), or they may involve the substitution of compara- 
tively low-yield government securities for higher-yield commercial 
loans (when the sales are made directly to the banks). Changes in 
the rediscount rate and open market operations, nevertheless, are gen- 
erally more favorable to bank profits than variations in reserve re- 
quirements or the imposition of credit ceilings; and they leave more 
freedom of choice to individual banks. 

Banks, understandably, dislike measures that obviously limit their 
profits. The matter is also one of general public concern in view of the 
socially important services of the banks in providing a convenient and 
safe means of payment and in acting as an intermediary between de- 
positors and borrowers. The question whether bank earnings are ade- 
quate can be decided only in the light of an investigation of relevant 
facts at the time and place. In principle, it is quite possible to separate 


and Fiscal Policies, 81st Cong., 2nd Sess., Washington, 1950, pp. 2-3) and by the 

Patman Committee in 1952 (Report of the Subcommittee on General Credit Con- 

trol and Debt Management, 82nd Cong., 2nd Sess., Washington, 1952, p. 45). 
7R.S. Sayers, Central Banking After Bagehot (Oxford, 1957), pp. 89-90. 
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the question of adequacy of bank earnings from that of the appropriate 
level of required reserves. The central bank may pay interest on re- 
serve deposits or allow the requirements to be met partly or wholly by 
interest-earning government securities or central bank securities. The 
interest rate on the deposits or securities can be adjusted as required. 
Admittedly, however, this approach may jeopardize the independence 
of the commercial banks and may introduce additional political issues 
into a field that is already highly controversial in many countries. 


EXCESSIVE CREDIT TO THE GOVERNMENT 


As explained above, high reserve requirements may have the effect 
of diverting credit to the government sector, either because the re- 
quirements can be met by holding government securities or because the 
central bank is enabled to grant larger credits to the government with- 
out bringing on inflation. This may be considered objectionable on the 
grounds that it allows the government to increase its expenditures at 
too rapid a rate or because it is thought that too little credit is left for 
the private sector. 

The argument that high reserve requirements may allow government 
expenditures to increase too rapidly depends on the assumption that 
government spending is in fact limited by the availability of finance 
and that in the absence of the reserve system the government would 
be unable or unwilling to find money by inflationary borrowing from 
the central bank or by raising taxes. The availability of noninflationary 
finance is a factor that nearly always influences the amount of govern- 
ment expenditures, but the strength of this influence varies greatly 
from country to country and with the urgency of the government’s 
needs. Public discussion in Belgium, for example, suggests that in 
recent years financial limitations may have been an important check 
on government spending in that country and that the existence of a 
reserve requirement that could be met by holding treasury bills allowed 
larger government expenditures than would otherwise have been pos- 
sible. In many cases, however, it must be assumed that government 
expenditures will increase regardless of whether conventional means of 
finance are available. In these circumstances, higher reserve require- 
ments may offer an opportunity to finance in a noninflationary way 
additional government expenditures that would occur in any event. 

The quantitative importance of this point may be illustrated by 
reference to Table 2, and to the formulas upon which the table is 
based (Appendix I). If there is no change in the central bank’s foreign 
assets or other investments and loans, the bank can make available 
to the government an amount of credit equal to the increase in central 
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bank liabilities (consisting of currency and bankers’ deposits). As 
Table 2 shows, the increase in the central bank’s liabilities will 
be a larger proportion of the increase in credit and money supply 
when reserve requirements are high than when reserve requirements 
are low. Suppose, for example, that the marginal ratio of currency to 
money is 25 per cent and that the authorities consider it safe to allow 
a 5 per cent increase in money supply. With a marginal reserve ratio 
of 10 per cent, the maximum amount of credit that the central bank 
can give to the government without causing inflation is a sum equal to 
1.6 per cent of the money supply, leaving 3.4 per cent for the private 
sector. By raising the marginal reserve ratio to 50 per cent, the authori- 
ties can almost double the amount of noninflationary finance that the 
central bank can grant to the government—at the expense, of course, 
of a corresponding decrease in credit for the private sector.’ 

A drastic reduction in credit for the private sector may be the only 
way of providing noninflationary finance for the government in an 
emergency. In such circumstances, a temporary increase in bank re- 
serve requirements, even to a high level, may be an appropriate 
measure. The maintenance of high reserve requirements over a period 
of years, however, in order to make possible continued noninflationary 
central bank financing for the government, is much more questionable. 
This policy would severely limit the capacity of the commercial banks 
to provide credit for the private sector and might interfere with the 
growth and efficient operation of the economy. 


ADMINISTRATIVE PROBLEMS 


The simpler reserve requirement plans ordinarily present no great 
administrative difficulties, but some of the more elaborate systems in- 
volve complications for the supervisory authorities and the com- 
mercial banks. Even the simplest system requires some reporting and 
supervision to assure compliance. This is not needed in connection with 
open market operations and may not be necessary if reliance is placed 
on simple changes in rediscount rates. The administration of reserve 


8 Table 2 shows that, given a ratio of currency to money of 25 per cent, the 
proportion of a monetary expansion reflected in an increase in central bank 
liabilities will be 32.5 per cent with a 10 per cent reserve ratio and 62.5 per cent 
with a 50 per cent reserve ratio: 325 X 05 = 01625; 625 x 05 = 03125. Another 
way of looking at the matter is to note that, regardless of the reserve require- 
ment, the central bank will have available one fourth of the increase in money 
represented by currency—1.25 percentage points out of a 5 per cent expansion of 
money. With a marginal reserve ratio of 10 per cent, the total available to the 
central bank will be 1.25 + .10 (5.00-1.25)= 1.625 percentage points. Raising the 
marginal reserve ratio to 50 per cent will increase the total to 1.25+ 50 
(5.00-1.25)= 3.125 percentage points. 
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requirements, however, is likely to be no more complicated—and often 
less complicated—than the operation of credit ceilings, progressive dis- 
count rates, and other credit-rationing devices. 


Changes in Reserve Requirements 


OcCASIONS FOR CHANGES IN REQUIREMENTS 


There is fairly general agreement that changes in reserve require- 
ments may be an appropriate means of compensating for major 
changes in the volume of reserve money which would otherwise lead 
to large fluctuations in the supply of bank credit and the quantity of 
money. Large and sudden movements in a country’s gold and foreign 
exchange assets, especially those due to speculative international capi- 
tal movements, have disturbing effects on both the country receiving 
the inflow and the country suffering the outflow. In the receiving 
country the central bank may be unable or unwilling to engage in open 
market operations on the scale that would be needed to offset the 
monetary effect of the inflow and may attempt to deal with the problem 
by raising bank reserve requirements. Thus, in 1936-37 the Federal 
Reserve authorities in the United States raised the required reserve 
ratio, in three steps, until it was double what it had been before, mainly 
to counteract the monetary effect of a large inflow of gold. In 1957 
the Federal Republic of Germany imposed higher reserve require- 
ments for bank deposits owned by foreigners, in order to reduce the 
inflationary effect of the capital inflow that the country was then 
experiencing. Countries suffering a capital flight are likely to be re- 
luctant to take compensatory monetary action because the decrease in 
domestic liquidity associated with the gold outflow may help check 
the capital flight. If, however, compensatory action is considered appro- 
priate, a reduction in the required reserve ratio is an obvious measure. 

There is perhaps less general agreement, but still no great dispute, 
about the propriety of altering reserve requirements to help compen- 
sate for major changes in credit demand and supply attributable to 
factors such as war or major cyclical variations in business activity. 

Less support can be found for a policy of varying reserve require- 
ments to compensate for smaller or more temporary changes in the 
quantity of reserve money due to fiscal deficits or surpluses, changes 
in the balance of payments, minor cyclical or ordinary seasonal vari- 
ations in domestic business activity, flotation or retirement of govern- 
ment loans, ete. Two separate questions are involved. One is whether 
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any kind of compensatory monetary action is appropriate. The answer 
to this question depends not only on the magnitude of the fluctuation 
but also on the country’s general economic policy, the adequacy of its 
foreign exchange reserves, and other considerations which cannot be 
discussed here. The other question is whether a change in reserve re- 
quirements is the most suitable instrument for bringing about any 
monetary action that is considered desirable. The answer to this ques- 
tion turns mainly on how serious the objections to variable reserve 
requirements discussed in the preceding section are considered and 
on the availability of other compensatory instruments. Most coun- 
tries have not altered reserve requirements to deal with minor or 
temporary situations, presumably because it has been felt that redis- 
count operations and open market operations are sufficient to achieve 
any essential compensatory action and perhaps because the traditional 
instruments have been considered more acceptable to the commercial 
banks and hence more conducive to cordial relations between the cen- 
tral bank and the financial community. 

Some countries have, however, changed reserve requirements to deal 
with rather minor fluctuations as well as major variations in the mone- 
tary environment. Australia and New Zealand, for example, have 
altered reserve requirements frequently to deal with changing balance 
of payments conditions. Ecuador, Egypt, Greece, and New Zealand 
have changed reserve requirements to meet seasonal variations in the 
demand for credit; in March 1957, however, the Reserve Bank of New 
Zealand announced that in future it would try to avoid “substantial 
and frequent” changes for this purpose. The Netherlands has altered 
reserve requirements on occasion to compensate for the monetary 
effect of changes in the balance of payments and also to facilitate the 
flotation of government loans. In the United States the Federal Re- 
serve authorities have refrained from adjusting reserve requirements 
in the light of day-to-day or seasonal changes in monetary conditions, 
but they did reduce requirements during the moderate business reces- 
sions of both 1948-49 and 1953-54, as well as during the more severe 
recession of 1937-38 and again in 1957-58. 


MEASURES ACCOMPANYING CHANGES IN RESERVE REQUIREMENTS 


As mentioned above, the authorities may have to adopt transitional 
measures that will enable banks with low liquidity ratios to meet an 
increase in reserve requirements without excessive hardship. Generally, 
it is a better practice to provide rediscounts on an individual basis 
than automatically to extend central bank credit to all commercial 
banks that are short of liquid resources or to allow reserve deficiencies 
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to be incurred. By relying on ordinary rediscount operations, the 
authorities can bring the positions of individual banks under closer 
scrutiny and can exert firmer pressure on the banks to reduce their 
loans. The use of rediscounts sets a time limit on the central bank’s 
assistance, which can be extended only by a new action by the central 
bank. If reserve deficiencies are tolerated—even though penalties are 
imposed—the commercial banks may be able to postpone for a long 
time compliance with higher reserve requirements. 

Rediscounting or other assistance from the central bank may lessen 
the immediate contractionary effect of an increase in reserve require- 
ments, but if properly limited this policy will not nullify the change 
in reserve requirements. 


Technical Questions Relating to Reserve Requirements 


VOLUNTARY VERSUS LEGAL RESERVES 


As long as only a fixed minimum reserve is contemplated, it may be 
possible to rely on banking custom to assure maintenance of the 
minimum reserve ratio. The United Kingdom is an outstanding ex- 
ample of a country in which banking traditions are so firmly estab- 
lished that a legal reserve requirement is considered unnecessary.° 

The majority of countries, however, have preferred a legal require- 
ment even when an invariable minimum is prescribed. A preference 
for a legal reserve requirement may reflect the absence of a strong 
banking tradition, the existence of many small banks rather than a few 
large banks, or general legal and governmental attitudes. In some 
countries in which reliance had formerly been placed on customary 
reserves—for example, Belgium and Germany—banking traditions 
were impaired during World War II or the early postwar period, and 
a legal reserve requirement was imposed. Other countries formerly 
relying on voluntary reserves have seen fit to impose legal reserves in 
connection with the establishment of a central bank, possibly in rec- 


9In July 1958 the U.K. Chancellor of the Exchequer announced a scheme for 
“special deposits” at the Bank of England by the commercial banks, which would 
be employed, when necessary, “in support of other monetary measures, to re- 
strict the liquidity of the banking system and thus the ability of the banks to 
extend credit. . . .” Calls would be made on each group of banks separately and 
would be related to total gross deposits. The use of special deposits had an 
antecedent in the Treasury Deposit Receipts (TDR’s) introduced as a wartime 
measure. TDR’s bore a fixed, low rate of interest and were “levied” upon the 
banks by a bankers’ committee after the over-all amount was determined by the 
Treasury. See The Times (London), July 4, 1958, p. 6, and The Economist (Lon- 
don), July 12, 1958, pp. 141-43. 











te tindilli Dc sai aio Sets 


VARIABLE RESERVE REQUIREMENTS AGAINST BANK DEPOSITS 27 


ognition of the fact that the existence of this institution increases the 
effective liquidity of individual banks and thus would permit a reduc- 
tion in customary reserve ratios if this were not prevented by law 
or regulation.’° 

The most that can be expected of a truly voluntary reserve ratio is 
that it will provide a fulerum upon which discount rate policy and 
open market operations can be based. If the authorities wish to supple- 
ment other credit controls with changes in the minimum reserve ratio, 
it is necessary to depart from the purely voluntary principle, since 
the banks cannot be expected voluntarily to increase the reserve ratio 
when that may be desirable from the point of view of monetary policy. 
Most countries have therefore given the monetary authorities power 
to prescribe and to vary minimum reserve ratios. 

In a few countries, including some of those in which legal authority 
to impose reserve requirements exists, the central banks have merely 
“suggested” desired reserve ratios to the commercial banks or have 
entered into “gentlemen’s agreements” with them. This practice has 
been followed in Austria, Sweden, and Switzerland, for example. It 
seems to have been preferred by some central banks because it avoids 
the appearance of detailed control over the private banking system 
and is more in accord with tradition. The private banks may be willing 
to accept such “voluntary” reserve ratios because they believe that, 
if they do not, legally enforceable requirements will be imposed and 
may prove to be more rigid and less subject to discussion than the 
“voluntary” arrangements. 


CREDIT INSTITUTIONS SUBJECT TO RESERVE REQUIREMENTS 


Reserve requirements are most commonly applied to commercial 
banks, as defined by general banking law. When reserves are required 
for other financial institutions the intention seems usually to be to as- 
sure solvency rather than to carry out general monetary policy. A 
few countries, however, have imposed regulations on nonbank financial 
institutions for the purpose of controlling the allocation of their loans 
and investments and incidentally of influencing the total volume of 
credit. Lately there has been public discussion in several countries of 
the advisability of extending reserve requirements to financial institu- 
tions that compete most directly with the commercial banks in the 


10 For example, after the creation of the Reserve Bank of India, the cash re- 
serve ratio of the private banks in India fell from 17.4 per cent in 1935-36 to 
9.5 per cent in 1938-39; and in the United States the ratio (including required re- 
serves and interbank deposits) fell from 34 per cent in 1913 to 20 per cent in 1926. 
See S.N. Sen, Central Banking in Undeveloped Money Markets (Calcutta, 1952), 
p. 88. 
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sense that their liabilities are close substitutes for bank deposits and 
their loans and investments resemble those of banks. 

Among banking institutions, narrowly defined, the banking depart- 
ment of the central bank is sometimes exempt from reserve require- 
ments, but this exclusion is now less common than formerly. In prac- 
tice, the exemption has generally led to unfavorable results. Many of 
these banking departments conduct a business that is directly com- 
petitive with that of the private banks, and the latter have regarded ex- 
emption of the central bank as grossly unfair. The exemption has been 
defended, in part, on the ground that the central bank has the national 
interest in mind in expanding its loans and therefore should not be 
bound by the restrictions placed on the private banks, which are in 
business primarily to earn profits. This argument is weakened by the 
fact that it is often difficult to find any substantial differences between 
the lending policy of the banking department of the central bank 
and that of the private banks. In some instances the banking depart- 
ment has been a leading contributor to an excessive expansion of 
credit. 

Small private banks are sometimes excluded from reserve require- 
ments, largely for purposes of administrative convenience, since as a 
rule they hold only a small percentage of the total assets of the bank- 
ing system. 

Another important class of exempt institutions is composed of 
specialized banks, such as development banks, cooperative banks, and 
agricultural banks. The rationale behind the exemption of this group 
is that these institutions provide specialized forms of credit which 
are desirable from an economic point of view and which are not ob- 
tainable from other sources. Although these institutions may not cre- 
ate monetary deposits and may supply a type of credit that is rather 
different from that supplied by commercial banks, their operations do 
increase the total volume of credit and the demand for goods and 
services. Furthermore, the operations of the specialized institutions lead 
to an expansion of deposits in commercial banks and thus provide the 
basis for a secondary expansion of nonspecialized credit. The exemp- 
tion of the specialized banks may or may not be justifiable on grounds 
of social policy, but it should be recognized that when such institutions 
are excluded more severe restraints must be placed on commercial 
banks, and their customers, than would otherwise be necessary to hold 
the total amount of credit within acceptable limits. 

Where commercial banks are subject to reserve requirements, the 
requirement usually applies to savings deposits or time deposits as 
well as to demand deposits, although the minimum ratio is often lower 
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for the former. Savings banks and other institutions that accept only 
time deposits, however, are often exempt. Presumably the exemption 
reflects the belief that the activities of these institutions are less likely 
to be inflationary than those of commercial banks. 

Variable reserve requirements are hardly ever applied to savings 
and loan associations or building societies, hire-purchase companies, or 
similar nonbank financial intermediaries. From the point of view of 
savers, a claim on one of the nonbank financial intermediaries is safer 
and more liquid than a direct claim on the investor who borrows from 
the intermediary; the borrower, for his part, finds it more convenient 
and cheaper to obtain funds from the intermediary than to go directly 
to the savers. Although there are important differences in detail, it will 
be seen that the activities of the nonbank financial intermediaries 
closely resemble those of banks in certain significant respects. The 
comments made above about the specialized banks apply also to the 
nonbank financial intermediaries. Furthermore, experience in the 
Union of South Africa, the United Kingdom, the United States, and 
other countries in recent years indicates that shifts of deposits between 
banks and nonbank intermediaries and changes in relative rates of 
growth of deposits can complicate the carrying out of a restrictive 
credit policy. It is for this reason that there has been discussion of the 
advisability of applying reserve requirements to certain nonbank finan- 
cial intermediaries. The implications of proposals for the extension of 
reserve requirements to nonbank financial institutions, however, will 
not be further considered in the present paper." 


BASES FOR COMPUTING RESERVE REQUIREMENTS 


There are three general bases for determining bank reserve require- 
ments, namely, deposit liabilities, turnover of deposits, and assets. One 
of these bases is used in every method for computing reserves. 

By far the most widespread method is to relate the required reserve 
to the deposit liabilities of the individual bank. The theory underlying 
this method is that deposits form the basis for the expansion of credit 
and therefore, by requiring a portion of these deposits to be immo- 
bilized as legal reserves, the expansion of credit will be controlled at its 
source. The advantage of this method is its simplicity in the computa- 
tion of the reserve and the ease with which it can be enforced. A dis- 
advantage is that the method does not distinguish among deposits on 


11 For detailed studies of these problems, see Richard S. Thorn, “Nonbank 
Financial Intermediaries, Credit Expansion, and Monetary Policy,” and Eugene A. 
Birnbaum, “The Growth of Financial Intermediaries as a Factor in the Effective- 
ness of Monetary Policy,” Staff Papers, Vol. VI (1957-58), pp. 369-426. 
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the basis of frequency of turnover or the use to which the bank puts 
the funds at its disposal. A requirement based on deposits, moreover, is 
less easily adaptable to the objective of selective credit control than a 
requirement based on earning assets. As shown below, however, it is 
possible to adapt the conventional type of requirement to the purposes 
of selective control. Variants of the liability base relate reserve re- 
quirements to total liabilities, to the ratio of current liabilities to total 
liabilities, and to demand deposits and time deposits separately. 

A second method of determining the reserve requirement is to relate 
it to the turnover of deposits; this is sometimes called the velocity 
reserve.'* This method was formerly employed in Mexico and has re- 
cently been under discussion in the United States. The purpose is to 
apply automatically a brake to an expansion of monetary demand 
associated with an increasing velocity of circulation of deposits during 
a period of boom and high interest rates; the brake is automatically 
eased as the turnover rate falls with a slowing down of business ac- 
tivity and a reduction of interest rates. The method has the further 
advantage of preventing the avoidance of higher reserve requirements 
that is possible under a system that differentiates on the basis of type 
of deposit or bank. Under such a system, required reserves may be 
minimized by shifting deposits from categories with high required 
ratios to categories with low ratios—e.g., from demand deposits to 
time deposits or from deposits in large city banks to country banks— 
without changing the real character of the deposit. This has been a 
practical problem of some importance in a few countries. The turn- 
over system allows a reduction in required reserves only when the 
shifts are actually associated with a change in frequency of use of 
the deposit. 

Several objections to the velocity reserve plan have been raised. 
The principal theoretical objection arises from the consideration that 
the rate of deposit turnover is not necessarily related in any simple 
way to the income velocity of money or to transactions that the mone- 
tary authorities wish to control. Differences in deposit turnover be- 
tween banks reflect partly differences in the nature of the business in 
which banks specialize: a bank in a financial or commercial center is 
likely to have a high deposit turnover, but this does not necessarily 
mean that its operations contribute more to final demand for goods and 
services than those of an average bank. The average deposit turn- 
over rate may change as a result of changes in payments technique, 

12This method was originally proposed by W. W. Riefler, of the Board of 


Governors of the Federal Reserve System, in 1931; see E. A. Goldenweiser, 
American Monetary Policy (New York, 1951), pp. 51-52. 
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such as the introduction of clearing houses that materially reduce the 
amount of payments made by check. To meet such objections, it has 
been suggested that reserve requirements be related to cyclical changes 
in the deposit turnover of individual banks or in the average turnover 
rate of the banking system. This approach, however, would add con- 
siderably to the administrative difficulties that are involved in any 
velocity reserve requirement. 

After experimenting with a velocity reserve in the 1930’s, Mexico 
abandoned it in 1941 largely because of its administrative complexity. 
The principle underlying the turnover method, however, provides a 
partial rationalization for several other types of differentiation now 
employed in certain countries for computing reserve liabilities. 

The third method of computing the legal reserve requirement is to 
relate it to assets. The principal advantage of this base is that it per- 
mits different reserve requirements to be imposed on different assets 
and thus facilitates selective credit control. If the interest return, the 
risk, and other relevant features are the same for two types of loan or 
investment, banks will prefer the type carrying a lower reserve re- 
quirement. Credit will therefore tend to be diverted from one use to 
another, and a difference between the interest rates on the two types 
of loan may appear. A difficulty is that the banks can control the total 
amount of reserves required by changing the composition of their assets 
and may be able to bring about an excessive expansion of total credit 
by concentrating on loans and investments subject to low reserve 
ratios. The task of the monetary authorities is complicated because the 
amount of credit expansion that can occur on the basis of a change in 
reserve money is indeterminate when substantially different reserve 
ratios apply to different kinds of loans and investments. The system, 
like all methods of selective credit allocation, is also subject to the 
difficulty that the ultimate destination of credit may be quite different 
from the immediate or ostensible purpose of the loan. At the present 
time, there seems to be no country that bases its reserve requirements 
solely on bank assets. Mexico obtains somewhat the same selective 
effect. by allowing required reserves based on deposit liabilities to be 
satisfied in part by loans of specified types. Permission to substitute 
certain securities for cash reserve requirements is more common. 

Another variant of the asset-based reserve ratio is a requirement 
that paid-in capital (and sometimes surplus) equal some minimum per- 
centage of deposit liabilities. Requirements of this kind are rather 
widespread and are usually intended to protect depositors. Capital re- 
quirements in a few countries have at times prevented expansion of 
bank deposits and it is possible that on some occasions the authorities 
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have withheld permission to increase the capitalization of a bank in 
order to prevent the growth of deposits. 


DEFINITION OF LEGAL RESERVES 


For reserve requirements to be effective in limiting credit, legal re- 
serves must be in some sense scarce. The definition of the legal reserves 
of banks has an important bearing on their scarcity. 


Primary reserves 


Primary reserves consist of cash, but the actual items of currency 
and deposits included in this category vary from country to country. 
In some countries only deposits with the central bank may be counted 
as legal reserves. In other countries part of the primary reserve may be 
kept in the form of currency in the banks’ own vaults. An argument 
in favor of allowing vault cash to be included in the legal reserve is 
the fact that banks located far from a branch of the central bank must 
generally keep a higher proportion of their assets in the form of vault 
cash because of the difficulty of replenishing it on short notice. If vault 
cash cannot be included in legal reserves and if reserve requirements 
are geographically uniform, the banks in more remote areas may have 
to maintain a higher ratio of cash to deposits than banks in financial 
centers.1* The practice of including vault cash in reserves, however, 
has sometimes led to abuses by banks which have failed to maintain 
the portion of legal reserves that they were allowed to hold in their 
own vaults. 

The treatment of interbank deposits varies from country to country. 
Smaller banks and banks outside financial centers often find it ex- 
pedient to maintain deposits with correspondent banks. If these de- 
posits are included in legal reserves, the banks maintaining them are 
subject to the same limitation on their lending power as they would 
be if the deposits were held with the central bank, but the capacity 
of the banking system as a whole to expand credit is not reduced un- 
less the correspondent banks are required to hold higher reserves 
against interbank deposits than against other deposits. If 100 per cent 
reserves were required against interbank deposits, inclusion of these 
deposits in legal reserves would not increase the capacity of the banking 
system to expand credit; indeed, failure to include the interbank de- 


18 In the United States, the Board of Governors of the Federal Reserve System 
recently proposed that the law be amended to authorize the Board to permit 
member banks to include all or part of their vault cash in required reserves. 
See Federal Reserve Bulletin, April 1958, pp. 427-29. 
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posits in reserves would mean that required reserves of «ne system 
could change fortuitously as interbank deposits were shifted from a 
correspondent bank to the home bank. Extending this line of reasoning, 
banks could be permitted to include as reserves that portion of deposits 
with other banks which those banks are required to hold as reserves 
against their interbank deposits. For example, if banks were required 
to hold a 20 per cent reserve (in the central bank) against deposits of 
other banks, the latter might be allowed to include in their legal re- 
serves 20 per cent of their deposits with correspondent banks. Under 
this arrangement, no change in the total reserves of the banking system 
and its lending capacity would occur as a result of the shifting of 
bankers’ deposits between the central bank and commercial banks that 
act as correspondents for other banks." 

A special problem exists where branches of foreign banks constitute 
an important part of the banking system. These branch banks usually 
hold funds abroad with their head offices and may meet increases in 
reserve requirements by repatriating these balances or by borrowing 
from the head office. A similar situation exists with domestic banks 
which hold large balances abroad, and also with domestic banks which 
may be able to borrow abroad. There are, of course, limits to the extent 
to which foreign balances may be drawn down and the amount of 
loans that may be raised abroad. Nevertheless, such shifts of funds 
introduce a lag in the response of the banking system to changes in 
reserve requirements. This phenomenon has been of some importance 
in New Zealand, where frequent changes in the reserve ratio have 
been made. 


Secondary reserve requirements 


Secondary reserves, as the term is used here, consist of assets other 
than cash or deposits with the central bank which can satisfy reserve 
requirements. Secondary reserve requirements have been used for three 
general purposes: (1) as a means of preventing the private banks 
from disposing of government securities to expand other loans and in- 
vestments; (2) as an instrument of selective credit control to influence 
the allocation of credit among private borrowers; and (3) as a means 
to ensure good banking practices. They also have the effect of permit- 
ting banks to earn a return on required reserves and thus of divorcing 
to some extent the question of bank profits from reserve policy. 

It is important to emphasize that a secondary reserve requirement 
does not limit the amount of loans and investments that an individual 


14, A. Goldenweiser, op. cit., pp. 49-50. 
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commercial bank can acquire; it merely influences the form that the 
loans and investments can take. Whether a secondary reserve require- 
ment influences the lending capacity of the banking system as a whole 
depends on how the banks aequire the assets to satisfy the requirement. 
In the special case in which these assets consist of government securi- 
ties or other paper that is available only from the portfolio of the 
central bank, and the central bank does not automatically replenish 
its portfolio, the secondary reserve has exactly the same effect on the 
banking system’s lending capacity as a reserve in the form of a deposit 
with the central bank. At the other extreme, if the commercial banks 
acquire assets to satisfy secondary reserve requirements direct from 
the borrowers, then the requirement has no immediate effect on 
the lending capacity of the banking system. A secondary reserve re- 
quirement may nevertheless make it possible to hold total credit to a 
lower level than would otherwise be feasible, because the government 
and other borrowers whose obligations are acceptable in satisfaction of 
the requirement may be so influential that their demands for credit 
would be met in any case. In the absence of the secondary reserve re- 
quirement, the commercial banks would continue to. lend to regular 
customers, and the central bank would have to allow the preferred 
borrowers to be accommodated also. 

The use of secondary reserve requirements to prevent banks from 
reducing their holdings of government debt in order to expand private 
loans and investments came into prominence after World War II. At 
the end of the war most of the banking systems of the world held large 
amounts of government securities, usually bearing low coupon rates 
of interest. Because of the large amount of debt outstanding and the 
necessity, in many cases, of incurring more government debt, many 
countries chose to support the price of government securities to hold 
down the interest burden. The support policy made it possible for the 
private banks and other holders to convert their government securities 
into cash with, at most, small losses. The central bank acted as the 
ultimate buyer and thus supplied more cash reserves to the banking 
system. The banks were naturally inclined to liquidate a large part 
of their government securities and to acquire assets with higher yields, 
and at the same time to restore the traditional distribution of their 
assets. To prevent this from happening, Belgium in 1946, Italy in 1947, 
and France in 1948 established reserve requirements compelling the 
banks to hold certain amounts of specified government securities. For 
similar purposes Austria, the Netherlands, and Sweden introduced 
similar requirements following the outbreak of the Korean war. A 
proposal along these lines was extensively debated in the United States 
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but was not adopted. In general, it appears that the secondary reserve 
requirements had some success in reducing pressures on the govern- 
ment bond market, but certain undesirable consequences also appeared 
in the course of time. 

Most secondary reserve requirements took the form of relating mini- 
mum holdings of government securities to the level of deposits. As 
deposits grew the banks were required to purchase additional securities, 
thus providing the government with a cheap means of financing budget 
deficits. There was, moreover, a certain perversity in the requirement, 
in that in a time of boom, when deposits were growing, the financing 
of government deficits was made easy, whereas during a recession the 
government had to enter the capital market or money market in com- 
petition with private investors at a time when this might not be 
desirable. 

In 1957 Belgium introduced several reforms to correct the difficulty 
arising from holding government securities as required reserves. The 
principal feature of this action was to make future issues of securities 
for reserve requirement purposes independent of the Government’s 
budgetary position. The banks were allowed to exchange part of their 
treasury certificates held as secondary reserves for new securities bear- 
ing a more realistic rate of interest. In future, as their deposits increase, 
the banks must invest, as required reserves, a prescribed amount in 
certificates issued by the Fonds des Rentes, a government bond equali- 
zation account. The banks may also invest, as partial fulfillment of 
their reserve requirements, in short-term treasury bills which, in con- 
trast to their former holdings of such securities, will bear realistic 
interest rates and may be traded in among the banks and other finan- 
cial institutions. Besides halting the automatic financing of the Treas- 
ury, it was also hoped that the reform would lead to the development 
of a more active government securities market, would increase the 
effectiveness of discount rate policy, and would enable the monetary 
authorities to engage in open market operations." 

As the authorities of more and more countries have abandoned the 
policy of supporting government bond prices and interest rates have 
risen from artificially low levels, reliance on secondary reserve require- 
ments to freeze bank holdings of government securities has diminished. 

Secondary reserve requirements may also be used as a means of se- 
lective control of private credit. Several different methods of introduc- 
ing selectivity have been employed. One method is to allow certain 
earning assets to be substituted for part of a cash reserve requirement. 


15 “Tq réforme du marché monétaire,” Banque Nationale de Belgique, Bulletin 
d’Information et de Documentation, November 1957, pp. 377-90. 
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A second method is to prescribe a lower set of cash reserve require- 
ments if certain amounts of particular assets are held; this method has 
been employed in Brazil. Sometimes, however, the banks are explicitly 
required to hold certain assets equal to a stated proportion of their 
deposit liabilities. 

The form of the law or regulation has some relation to the purpose 
for which the reserve requirement is employed. If the law or regulation 
states that a certain type of asset must be held as part of the require- 
ment and does not permit the substitution of cash or other assets, the 
system may provide a quantitative restraint on the amount of credit 
that the banking system may extend if the specified asset is scarce. If 
the specified asset is easily available, the effect is merely to influence 
the allocation of credit. 

Mexico has made the most extensive use of differentiated secondary 
reserve requirements to channel credit into “productive” purposes, 
maintaining an elaborate system for this purpose. 

The original purpose of secondary reserve requirements was to en- 
sure good banking practices by requiring the banks to maintain a 
minimum degree of liquidity. Legislation of this type was introduced in 
Denmark, Norway, Sweden, and Switzerland, mostly in the 1930’s, 
and is still in force. The original minimum ratios, however, were gen- 
erally low and had little influence in the postwar situation, when banks 
were in a highly liquid position. New ratios have been introduced in 
several countries for purposes of monetary control. In Switzerland, for 
example, the secondary reserve requirement was used as an instru- 
ment of monetary policy but retained the form of the original law.*® 

A less formal prescription of secondary reserves has been made in 
some countries by central banks “making suggestions” to the private 
banks concerning desirable asset structures. This approach was fol- 
lowed in the Federal Republic of Germany to provide a guide for the 
private banking system to what the central bank regarded as proper 
banking practices, in view of the fact that the traditional relationships 
among the assets of the banks had been disrupted by war and post- 
war events. Permission to exceed rediscount ceilings was based in part 
on the banks’ adherence to these standards. Other central banks at 
various times have suggested desirable asset ratios for particular 
assets, with mixed results. The success of these suggestions has often 
depended on whether the central bank had alternative powers which 
it could employ if it did not obtain compliance. 


16 The gentlemen’s agreement requiring deposits in blocked “M” accounts at the 
Swiss National Bank was canceled in March 1958. 
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DIFFERENTIATION AMONG DEPOSITS 


In an attempt to remove some of the shortcomings of the deposit 
liability method of computing reserve requirements and to make re- 
serve requirements a more precise and specialized means of credit con- 


trol, different reserve ratios are often required for different categories 
of deposit. 


Demand and time deposits 


The most widespread distinction between deposits is that between 
demand deposits and time deposits, with lower requirements being 
applied to the latter. This form of differentiation originated at a time 
when reserve requirements were regarded as primarily a safeguard of 
the banks’ solvency. It was based on the general banking principle that 
more liquid assets should be held against more liquid liabilities. This 
principle was the underlying basis for the original form of the reserve 
laws in Denmark, Norway, Sweden, and Switzerland. However, there 
are also monetary reasons for a distinction between demand and time 
deposits. It is a convenient method of applying the principle of relating 
reserves to the turnover of deposits, since demand deposits usually 
have a higher rate of turnover than time deposits. In addition, insti- 
tutions that have a large percentage of time deposits, e.g., savings 
banks, traditionally have invested in less liquid assets and extended 
longer term credits, e.g., mortgages. These institutions have usually 
held a lower liquidity ratio than commercial banks, so that the appli- 
cation of lower reserve requirements to time deposits disrupted cus- 
tomary banking practices less than the enforcement of a uniform 
requirement. 

It has been suggested, moreover, that the application of a lower re- 
serve ratio to time deposits may have the effect of bringing about an 
automatic countercylical variation in total required reserves. This 
suggestion is based on the assumption that demand deposits typically 
grow at a faster rate than time deposits during periods of business 
expansion. On this assumption, the ratio of required reserves to total 
deposits will, under a differential system, increase during a boom and 
decrease during a recession.17 The assumption that demand deposits 
increase faster than time deposits during boom periods is, however, 
open to question; during the last few years the reverse has been true 
in several large countries (e.g., Canada, the Netherlands, the United 
Kingdom, and the United States). This is not surprising because, with 
interest rates tending to rise and fall with general business activity, 


17 J. M. Keynes, A Treatise on Money (London, 1930), Vol. II, Chap. 23. 
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higher rates on time deposits provide an incentive to business firms and 
households to shift funds from demand deposits to time deposits. Such 
behavior may well be encouraged by the banks if there is a large 
difference between the reserve requirements on the two kinds of de- 
posits and if the authorities are pursuing a policy of credit restraint. 

The shifting of deposits from demand to time accounts has in prac- 
tice created difficulties in several countries, e.g., Colombia and Peru. 
The shift has to be initiated by depositors, but banks can often find 
means of encouraging it. Therefore, in order to combat the practice it 
has sometimes been considered necessary to narrow or eliminate the 
difference between the required reserve ratios for time deposits and de- 
mand deposits. But when the change is brought about by increasing 
requirements for time deposits, institutions that customarily hold 
large amounts of time deposits face a difficult adjustment problem. 
One method of ameliorating their position would be to place a high 
reserve requirement on increases in time deposits rather than on total 
time deposits. 

While the differentiation between time and demand deposits is wide- 
spread, it is by no means universal. Many countries have the same re- 
quirement for both types of deposit; others have reserve requirements 
only against demand deposits. 'There are some unusual cases, such as 
Paraguay, which has higher requirements for time deposits, and Ice- 
land, which has requirements only for time deposits; presumably these 
requirements are intended to provide a greater margin of safety for 
savings depositors. 


Interbank deposits 


Interbank deposits are often subject to higher reserve requirements 
(up to 100 per cent) on the ground that these deposits are part of the 
reserves of other banks and are subject to withdrawal in times of 
financial crisis, and therefore it is unwise to allow a credit structure 
to be built upon them. The geographical differentiation of reserve re- 
quirements in the United States was originally based principally on 
differences between the ratios of interbank deposits to total deposits in 
New York and Chicago, regional financial centers, and other places. 


Foreign currency deposits 


Higher reserve requirements (often up to 100 per cent) may be im- 
posed on foreign currency deposits. The usual motive is probably to 
assure conservative banking practices with respect to a volatile type of 
deposit, but in some cases it appears that the objective has been to dis- 
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courage the banks from accepting such deposits. By imposing a high 
reserve requirement on foreign currency deposits, moreover, the au- 
thorities may hope to prevent a capital outflow that would otherwise 
occur because the banks would acquire foreign assets to cover their 
foreign currency liabilities in order to avoid exchange risk. In Mexico, 
for example, following the devaluation of 1954 there was a rapid 
growth of dollar deposits in Mexican banks, and the authorities re- 
quired the banks to hold a 100 per cent secondary reserve against these 
deposits in the form of dollar securities issued by Mexican institutions. 
The banks thus acquired the cover they demanded for dollar liabilities, 
without the country experiencing a loss in its foreign exchange reserves. 
The opposite approach is followed in Switzerland, which imposes no 
reserve requirement on foreign currency deposits, in order to encourage 
the banks to favor the deposit of these funds in Swiss banks. 


Nonresident accounts 


Deposit accounts of nonresidents were made subject to higher re- 
serve requirements in the Federal Republic of Germany in 1957, to 
prevent credit being extended against these deposits—which in large 
part represented short-term speculative movements of capital—there 
being at the time rumors of a devaluation of sterling and an apprecia- 
tion of the deutsche mark. 


Marginal reserve requirements 


Special requirements, sometimes called marginal reserve require- 
ments, are applied in a number of countries to increases in deposits 
after some specified date or to increases above the average of a past 
period, rather than to the absolute level of deposits. 

This technique may be especially helpful in minimizing the expan- 
sionary effect of a large increase in foreign exchange holdings due to 
an export boom, a capital inflow, or a large government deficit. The 
banks may be unequally affected in the first instance, and an increase 
in average reserve requirements great enough to deal with the situa- 
tion would work a severe hardship on some of them. Marginal reserve 
requirements at high rates—100 per cent in some cases—can be ap- 
plied without disrupting the normal operations of the banks. An ex- 
ample of the successful use of high marginal reserve requirements to 
counteract the inflationary effect of a balance of payments surplus is 
provided by Mexico. In the devaluation of 1954 the growth of private 
credit was limited by high marginal reserve requirements, which 
facilitated the rebuilding of the country’s foreign exchange reserves. 
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Another example of the use of the technique is provided by Australia, 
which in 1940 instituted a 100 per cent reserve against increases in 
deposits and was successful in limiting the inflationary impact of gov- 
ernment deficits arising from defense spending. 

An objection to high marginal reserve requirements is that they dis- 
criminate against banks whose deposits were abnormally low at the 
base date or which had not shared fully in an expansion taking place 
prior to the base date. If the marginal requirements are continued for 
an extended period of time, they discriminate harshly against new and 
growing banks. Several methods have been adopted to minimize these 
objections. In India the law authorizing marginal reserve requirements 
specifies that the average ratio to deposits shall not exceed a certain 
point. Peru at one time varied the marginal requirement according to 
the age of the bank, in order to reduce the calls on new banks. Other 
countries have followed the practice of consolidating marginal reserve 
requirements into higher average requirements from time to time. 

Differential requirements for increases in deposits are to be regarded 
primarily as a supplement to average requirements which may be 
especially suitable for short-period, emergency use. Australia seems 
to be the only country that has relied solely on marginal reserves. 


DIFFERENTIATION AMONG COMMERCIAL BANKS 


In the Federal Republic of Germany, Mexico, and the United States, 
reserve requirements are differentiated on the basis of the location of 
the bank. In all three countries, banks located in cities in which there 
is a branch of the central bank are required to hold higher reserve 
ratios than banks in other places. One reason for this distinction may 
be that banks located near a branch of the central bank need to main- 
tain less vault cash than banks in more remote locations, because 
they can obtain currency more quickly to meet withdrawals by their 
customers. (Another way of meeting the problems of banks in remote 
locations, as noted above, is to allow the inclusion of vault cash in 
required reserves; this is not done in Germany, Mexico, or the United 
States.) Higher reserve requirements for banks in financial centers 
may also be considered necessary to protect their solvency, since some 
of them hold substantial amounts of deposits of other banks, which are 
especially likely to be drawn down rapidly when there is a contraction 
of total deposits. In the United States, the higher requirements for 
banks in New York and Chicago, which constitute a separate class, are 
a carry-over from the period before the establishment of the Federal 
Reserve System, when interbank deposits were more important than 
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they are today and when reserve requirements were intended to assure 
solvency rather than to be used as an instrument of monetary policy. 
The Federal Reserve Board has recently recommended amendments to 
the banking law that would reduce the geographic differentiation of 
US. reserve requirements.1® 

Geographic differentiation can be supported from the point of view 
of monetary policy on the ground that banks located in financial cen- 
ters tend to have a higher rate of deposit turnover than other banks. 
Expansion of deposits at banks in financial centers may lead initially 
to a stimulus to demand for shares and other financial assets and thus 
promote speculative activity to an undesirable extent. Furthermore, 
the proportion of liquid assets that banks in financial centers choose 
to hold is usually higher than the proportion held by other banks; 
therefore, it is less inconvenient for them to comply with a high reserve 
requirement than it is for banks in smaller cities and towns. 

Differential reserve requirements can also be based on the size of 
the banks, large banks being required to hold higher ratios than small 
banks, as in Belgium, Germany,’® Norway, and Sweden. It has been 
suggested that the characteristics often attributed to location—such 
as the importance of interbank deposits and the rate of deposit turn- 
over—are in fact associated with the size of the bank or individual 
banking office. It is clear that most of the banks with the special char- 
acteristics mentioned are large institutions; it is less clear whether large 
banks in provincial capitals differ from those in financial centers. One 
statistical study found that in the United States there is a positive 
correlation between the size of the individual banking office and the 
rate of deposit turnover, and the author suggested that differences in 
reserve ratios should be based on the size rather than the location 
of the bank.”° 

The ultimate in differentiation among banks is the Australian spe- 
cial accounts system, under which a separate reserve ratio can be 
imposed on each bank. This approach would obviously give rise to 
administrative difficulties in a country having a large number of banks, 
and its application may create friction between the central bank and 
the commercial banks. 


18 The Board recommended that the range of permissible variations in reserve 
ratios for New York and Chicago banks (central reserve city banks) be reduced 
to that prevailing for banks in “other large cities (reserve city banks) and pro- 
posed that the Board be given more authority to permit individual banks in 
central reserve cities and reserve cities to carry reserves lower than those now 
specified for banks in these cities. See Federal Reserve Bulletin, April 1958, 
pp. 427-29. : 

19 In Germany there are 6 size classes and 2 geographic classes—thus 12 classes 
in all. 

20 Neil H. Jacoby, “Flexible Bank Reserves and Sustained Prosperity,” Com- 
mercial and Financial Chronicle (New York), November 21, 1957, p. 44. 
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TREATMENT OF RESERVE DEFICIENCIES 


In order for reserve requirements (or any quantitative controls short 
of explicit credit ceilings) to be effective as an instrument of credit 
restraint, it is essential that the banks be reluctant to maintain their 
reserves below the required minimum. 

In countries with highly developed financial systems it appears that 
moral suasion and the fear of adverse publicity are the most powerful 
forces preventing reserve deficiencies. The private banks are expected 
to discount with the central bank, borrow from other banks, or liqui- 
date assets, whenever necessary to maintain the required level of 
reserves. 

A penalty rate of interest is usually imposed for any bank reserve 
deficiencies. The penalty is ordinarily set at a rate somewhat above 
the discount rate of the central bank. Sometimes it is a fixed amount 
above the discount rate; at other times the level is left to the discretion 
of the central bank, perhaps with a maximum differential specified. 
Frequently, the penalty rate of interest is progressive and increases 
with the length of time that the reserve deficiency persists. 

In order to be effective in discouraging reserve deficiencies, the 
penalty rate of interest may have to be a good deal higher than the 
discount rate of the central bank and even higher than the official or 
legal maximum rates of interest that the private banks may charge on 
loans. In many countries, particularly the underdeveloped countries, 
the curb rate of interest may be considerably higher than the bank rate 
of interest, and the private banks through various devices (such as 
requiring a proportion of any loans to be left on deposit) may increase 
the effective rate of interest to borrowers. 

In view of the widely varying circumstances and degree of coopera- 
tion that may be encountered, it is desirable that the monetary author- 
ities have discretionary power to vary the penalty rate, and that if any 
maximum rate is set it be high enough to deal with wide fluctuations in 
the effective rate of interest. In many cases a penalty rate that is only 
slightly over the discount rate may be sufficient, while in other cases 
even a rate of 7 or 8 per cent above the discount rate may not be 
adequate to discourage reserve deficiencies. 

Aside from penalty rates of interest, some monetary authorities are 
empowered to take control of a bank if a reserve deficiency persists 
for more than a specified period of time and may, in extreme cases, 
liquidate the offending bank and fine or imprison its officers. 

The computation of legal reserve deficiencies is usually based on an 
average of deposit liabilities and reserve holdings over a period of 
time, but the determination is sometimes made with reference to the 
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position on a particular statement day or call date. The method of 
averaging, or the time interval of reporting, may allow deficiencies to 
exist for a short period. When deficiencies are increasing rapidly, re- 
serve statistics may be misleading, especially if reporting dates are 
widely separated. It is convenient to have all banks report on the same 
day to prevent the shifting of reserves from bank to bank as a means of 
circumventing reserve requirements. 


APPENDICES 


I. Effect of Cash Reserve Requirements on Expansion of Money 
Supply and Allocation of Credit 7 


TERMINOLOGY 


M = money 
C = currency 
D = deposits in commercial banks 
M,= reserve money, i.e., central bank deposit and currency liabilities 
R= commercial bank reserves 
c= proportion of any increase in money that the public wishes to hold in 
the form of currency 
7 = required commercial bank reserve ratio 
E= expansion factor 
L= commercial bank loans and investments 


EXPANSION FACTOR 


AM = AC + AD (1) 
AM,=AC+ AR (2) 
AC = cAM (3) 
AD= (1-c)AM (4) 
AR = rAD=r(1-c)AM (5) 
E=AM/AM, (6) 
Substituting from equation (2) in equation (6): 
AM 
B=7C4+AaR 
and further substituting from equations (3) and (5): 
E= AM 





cAM + 1r(1-c)AM 
Canceling AM: 


B= cE HI-o) 7 


The change in deposits in relation to a primary change in reserve money is 
(1-c)E; the change in currency is cE. 





21 No allowance is made for till money of banks, for the possibility that banks 
will hold excess reserves, or for any outflow of money due to an “external drain”; 
see text, p. 11. 
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ALLOCATION OF CREDIT 


The change in central bank loans and investments equals the change in reserve 


money, which equals ; times the change in total money supply, or c+ r(1-c). 


The change in commercial bank loans and investments in relation to the change 
in reserve money is 


AL _ AD-AR _(1-r)AD_ (1-r)(1-c)AM _ (1-r)(1-c) (8) 
AMr.  AMr ~~ AMr cAM+r(l-c)AM” c+r(1-c) 








In relation to change in total money supply, the change in commercial bank 
loans and investments is 


AL _ AD-AR _ (1-r)AD _ (1-r)[.-c)AM] 
am AM 





Ta rr =(1-1r)(1-c) (9) 


II. Summary of Reserve Requirements in Various Countries 


This summary is based on the latest information available in Washington on 
April 30, 1958. It is an abstract of a detailed compilation (97 pages) by the 
authors, which gives information on the variable reserve requirements in in- 
dividual countries and a chronology of all known changes in legal reserve re- 
quirements. 

Mimeographed copies of the detailed compilation may be obtained from The 
Secretary, International Monetary Fund, Washington 25, D.C. 

A liberal interpretation of variable reserve requirements has been employed, 
and the survey includes several countries with legally fixed requirements which 
have been altered at various times. Countries with variable reserve requirements 
of either cash or other assets have been included. 


CoUNTRIES WITH VARIABLE RESERVE REQUIREMENTS 


In the following countries, reserve requirements have been varied from time to 
time (the figures in parentheses indicate the number of times): 


Australia 22 Tran (1) 

Belgium (1) Israel 22 

Bolivia (4) Italy (1) 

Brazil (6) Korea (10) 
Burma (1) Mexico 22 

Ceylon (1) Netherlands (13) 
China (Taiwan) (2) New Zealand (25) 
Colombia (30) Nicaragua (1) 
Cuba (2) Paraguay (1) 
Ecuador (19) Peru (14) 

Egypt (4) Sweden 22 
Finland (1)23 Switzerland (5)23 
France (1) Syria (2) 
Germany (9) Thailand (1) 
Greece (3) United States (26) 
Haiti (1) Viet-Nam (2) 


Honduras (2) 





22 Reserve requirements have been effectively varied many times. 
23 Variable legal reserve requirements have been terminated. 
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In the following countries, the reserve requirements have never been varied: 


Argentina India 
Austria Indonesia 
Cambodia 24 raq 
Canada Ireland 24 
Chile Japan 24 
Costa Rica Norway 
Dominican Republic Pakistan 
Federation of Nigeria 24 Philippines 
Federation of Rhodesia Spain 24 
and Nyasaland Union of South Africa 
Ghana 24 Uruguay 
Guatemala Venezuela 


CoUNTRIES WITH FIXED RESERVE REQUIREMENTS 


Denmark Panama 
El Salvador Portugal 
Iceland Turkey 
Libya 

CoUNTRIES WITHOUT RESERVE REQUIREMENTS 
Afghanistan Morocco 
Ethiopia Saudi Arabia 
Jordan Sudan 25 
Lebanon Tunisia 
Luxembourg United Kingdom 2¢ 
Malaya 
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24 Reserve requirements have not yet been implemented. 
25 New central bank draft law provides for variable reserve requirements. 


26 Customary reserve ratios are in force and are regularly maintained. See also 
footnote 9. 








Export Instability and Contracyclical 
Fiscal Policy in Underdeveloped 


Export Economies 


A Case Study of Ceylon Since 1948 


S. Kanesathasan* 


HE FACT THAT INSTABILITY in the export markets of under- 

developed countries poses grave economic and social problems for 
these countries is now widely recognized. Each primary producing 
country can do little, individually, to influence its export and import 
prices expressed in foreign currencies. However, it is generally main- 
tained that each country can adopt domestic contracyclical monetary 
and fiscal policies to insulate, to a large extent, its economy from the 
adverse effects of such instability. In view of the importance of gov- 
ernment transactions in the total economic activity of most under- 
developed countries, and because of the lack of well-organized and 
integrated monetary systems, the responsibility for formulating and 
implementing public contracyclical policies will rest primarily on the 
fiscal authorities. The problems and limitations of monetary policy in 
underdeveloped countries have been discussed widely, but little atten- 
tion has been given to the difficulties which are likely to arise in the 
application of contracyclical fiscal policy. The objective of this paper 
is to analyze the role of such policy in underdeveloped export econo- 
mies, and to use the budgetary experience of Ceylon in the period from 
1948 to 1957 to illustrate some of the difficulties which may be en- 
countered in its adoption and operation. 


Economic Fluctuations in Underdeveloped Countries 


Economic fluctuations in underdeveloped countries are mainly the 
result of business cycles originating in developed countries and are 
seldom due to any excess or deficiency of domestic effective demand. 


* Mr. Kanesathasan, economist in the Statistics Division, is a graduate of the 
University of Ceylon. He was formerly economist with the Central. Bank of 


oe This paper does not necessarily reflect the views of the Central Bank of 
eylon. 
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The price and income elasticities of world demand for and supply of 
primary products are such that fluctuations in economic activity in 
industrial countries cause greater fluctuations in the prices of such 
commodities and in the export receipts of the countries producing them. 
The prices of industrial manufactures, which constitute an important 
portion of the imports of underdeveloped countries, do not fluctuate as 
widely as those of primary commodities, although they tend to rise in 
a boom and to decline in a recession. The result is that the terms of 
trade of primary producing countries generally improve significantly 
in a boom and decline significantly in a recession. 

The changes in the terms of trade of underdeveloped countries make 
it hypothetically possible for export income, and thus national income, 
in money as well as in real terms, to fluctuate widely through shifts in 
export and import prices, without any change in the levels of domestic 
employment and output for export and home consumption. In actual 
fact, however, price fluctuations are always accompanied by changes in 
output and employment. Such changes could be in response to the price 
fluctuations themselves, to noneconomiec factors (e.g., weather condi- 
tions and political factors), or to noneyclical economic factors (e.g., the 
development of synthetic substitutes). The changes in output and em- 
ployment caused by the last two factors can be quite large, and they 
may either aggravate or reduce the instability caused by price fluctua- 
tions (e.g., a good crop during a boom and a bad crop in a recession 
would increase the amplitude of income fluctuations); they are also 
more unpredictable than changes arising from business cycles in indus- 
trial countries and, therefore, are generally less amenable to any 
planned offsetting operation. 

The changes in output and employment arising from price fluctua- 
tions, however, may not be large for most underdeveloped countries. 
The main factors which tend to limit them are (1) the relatively low 
elasticity of supply of export products as well as of goods produced 
for domestic consumption, especially if they are agricultural prod- 
ucts,’ (2) the reiatively low multiplier effect—which is due to the high 
marginal propensity to import—of the initial rise in export income, 
and (3) the retarding effect on the propensity to save and to invest 
that could result from the uncertainty of price and income prospects.” 


1A UN study found, for example, that output of the nonexport sectors grew 
faster in boom years in countries where manufacturing industries were more de- 
veloped and diversified. “The development of manufacturing industries further 
facilitated the maintenance of employment and production during periods of ad- 
verse movements in the terms of trade.” See United Nations, Economic Develop- 
ment of Underdeveloped Countries: Repercussions of Changes in Terms of 
Trade on the Economies of Countries in Process of Development (New York, 
Doc. E/2456, June 11, 1953), par. 15. 

2 However, Sir Sydney Caine, in his paper, “Stabilizing Commodity Prices,” in 
Foreign Affairs, October 1958, p. 136, doubts the claim that export fluctuations re- 
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Furthermore, the possibilities of a change in export volume in response 
to price changes without a concurrent change in output may be small 
for most underdeveloped countries, since the domestic markets for their 
export commodities are generally too small to absorb or release large 
quantities of primary products for export markets. 

The nature and origin of economic fluctuations in underdeveloped 
export economies are thus different from those in industrial economies, 
especially of the “closed” type. The two extreme types—an “exposed” 
underdeveloped economy specializing in the production of one or two 
primary products for export and a “closed” economy engaged primarily 
in manufacturing activity—may not be representative of the majority 
of countries, but a comparison between them helps to pinpoint the 
essential differences between economic fluctuations in developed and in 
underdeveloped economies. The difference will, of course, narrow con- 
siderably as the underdeveloped country acquires a substantial amount 
of manufacturing activity, and if the developed economy has a sub- 
stantial export-import bias. 


Role of Contracyclical Fiscal Policy 


The difference in short-run instability between developed and under- 
developed countries naturally results in different approaches to con- 
tracyclical policy. The primary concern of contracyclical policy in 


duce investment to a serious extent. He cites the experience of Malaya and West 
Africa, which have had considerable investment in unstable export industries. 
He concludes “that fluctuation is not of itself discouraging to investment but that 
false expectations based on failure to recognize the probability of fluctuation may 
lead to unproductive investment.” This assessment appears to need some quali- 
fication. The conditions which helped investment in export industries in the nine- 
teenth and early twentieth centuries may not apply now. This is true of the in- 
vestment not only of foreign capital but also of local capital. First, as H. Myint 
states in his article, “The ‘Classical Theory’ of International Trade and the Un- 
derdeveloped Countries,” in The Economic Journal, June 1958, p. 333, “the rapid 
expansion in the export production of the underdeveloped countries in the nine- 
teenth century cannot be satisfactorily explained without postulating that these 
countries started off with a considerable amount of surplus productive capacity 
consisting of both unused natural resources and underemployed labor.” Caine 
gives Myint’s thesis of “surplus productive capacity” another interpretation, too: 
that the peasant who invested in the export industries in the nineteenth century 
not only used the surplus land and labor resources, but also did not change his 
basic consumption pattern, thus treating his new income as a sort of surplus. In 
neither sense is there now any “surplus productive capacity” in underdeveloped 
countries to any comparable cdma. Second, there is now a tendency for the 
people and governments to expand their consumption expenditure patterns with 
each boom, to the permanent detriment of savings and investment. In this they 
are helped by what Caine admits to be a “natural tendency for producers to as- 
sume in times of high prices that the boom is going to last and to make their 
plans accordingly.” The windfall nature of export gains in booms perhaps con- 
tributes to such expectations. 
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industrial economies is to stimulate domestic monetary demand in order 
to eliminate unemployment of resources during a recession and to 
restrict demand when signs of inflation develop. In underdeveloped 
countries, where instability is due mainly to fluctuations in export 
income, contracyclical operations should be directed at offsetting the 
impact of export fluctuations on the domestic economy. The primary 
objective is to stabilize the flow of imports so that during a recession 
no hardship is caused to consumers of imported goods and no disloca- 
tion is caused to industries using imported raw materials and ma- 
chinery. 

The “external” aspect of such an import stabilization program is to 
conserve a part of the foreign exchange earnings in a boom for use 
during a recession. Such a program would have the additional ad- 
vantage of preserving the confidence in the country’s currency, which is 
quite essential for attracting foreign investment. Furthermore, the real 
value of total imports obtained in return for a country’s exports over 
the cycle would be larger because import prices are usually lower 
during a recession. The “internal” aspect of the import stabilization 
program is to impound a part of the export income and the excessive 
liquidity of the public and of the banking system during a boom in 
order to prevent an expansion of imports, undue fluctuations in domes- 
tic wages and prices, and large changes in credit conditions in money 
and capital markets. While the “internal” aspect of the program thus 
parallels somewhat the contracyclical policy of industrial countries, it 
is fundamentally different in its purpose. It is not directed at the 
excess or deficiency of monetary demand relative to the flow of goods 
and services, since even in the most pronounced boom the rise in the 
level of money incomes and domestic liquidity in underdeveloped ex- 
port economies is accompanied by a growth in real income through 
better terms of trade and an increase in the availability of imports. 
Internal liquidity is excessive in an underdeveloped country during a 
boom in a sense different from that which is applicable in an industrial 
economy. It is excessive in relation to the high marginal propensity to 
import, to the ensuing decline in export incomes and foreign exchange 
reserves, and to the ability of the economy to respond quickly to the 
increased monetary demand by increasing its output. 

A significant corollary of such a program of import stabilization is 
that it must be initiated during an export boom, unless the country has 
accumulated foreign exchange in the past or can borrow from abroad 
to support its imports in a recession; such borrowings can be repaid 
during the next boom. In each case, the same domestic contracyclical 
policies will have to be pursued. 
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A contracyclical program of the kind outlined above is, by its very 
nature, not something to be adopted only by the government and the 
monetary authorities. The private sector, too, engages automatically 
in a measure of contracyclical financing by saving more in a boom and 
saving less, or actively dissaving, in a recession. Such automatic 
response on the part of the private sector, however, may not be ade- 
quate to prevent periodic foreign exchange crises or to achieve the 
magnitude and composition of capital formation considered appropriate 
for an underdeveloped country. 

Broadly speaking, public contracyclical policy may be of two kinds. 
The first operates by encouraging or inducing the private sector to 
adopt consumption, saving, and investment patterns which accord with 
contracyclical requirements; in this sector, monetary policy would 
play the major role. The second operates through direct and compelling 
public intervention in the distribution of national income and its ex- 
penditure; in this sector, fiscal policy would play the major role. Do- 
mestic contracyclical commercial policy, which would consist mainly 
of price and production stabilization and marketing schemes for the 
export industries and some forms of foreign exchange budgeting, could 
belong to either category, depending on the nature of the scheme. 

In recent years, the major responsibility in meeting short-run eco- 
nomic fluctuations in developed countries has been placed on monetary 
policy. However, it is also widely recognized that, whatever its other 
advantages, monetary policy as a contracyclical weapon is less im- 
portant in underdeveloped countries and is to a large extent dependent 
on fiscal policy. The basic assumption in using monetary policy is that, 
by changing the supply and price of credit, the monetary authorities 
can influence private economic decisions relating to consumption, sav- 
ings, and investment. This assumption may be largely valid in devel- 
oped economies, where there are generally a number of creditworthy 
unsatisfied marginal borrowers who would be affected by the decisions 
of the monetary authorities to change the supply and price of money 
and credit, and where the financial system is likely to be fairly respon- 
sive to monetary policy because it is well organized and integrated. In 
many underdeveloped countries, however, either one or both of these 
conditions do not apply to any large extent.’ The two conditions are, 


3 Professor Sayers has offered an unorthodox remedy for the second problem 
by suggesting that the central bank should become a “bank for the general public.” 
“The central bank should strive . . . to encourage these independent banks. But 
after making all allowances for the results of an encouraging atmosphere, their 
development of sound commercial banking may not be fast enough to make ade- 
quate provision for the country’s economic potentialities, and the central bank 
should be ready to step in to fill the gaps.” R. S. Sayers, Central Banking After 
Bagehot (Oxford, 1957), p. 118. 
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in fact, very closely related, as both of them reflect the underdeveloped 
nature of the economy.‘ 

In most underdeveloped economies, changes in money supply are 
not caused mainly by bank credit to the private sector but by fluctua- 
tions in export income and in bank credit to the government. Although 
new methods of monetary control—e.g., the issue and redemption of 
central bank securities and the use of advance deposits on imports— 
are being developed to meet the problems of export fluctuations, mone- 
tary policy is still not an adequately effective means of control. It is 
perhaps even less effective as an offset to deficit financing by the 
government. In fact, it has often been said that one of the chief results 
of establishing managed currency systems in some underdeveloped 
countries has been to enable governments to finance large budget 
deficits without difficulty. 

As a general rule, therefore, the main responsibility for contracyclical 
finance in underdeveloped countries now rests with fiscal policy, sup- 
plemented to an increasing extent by monetary measures.’ There are 
also other reasons why monetary policy cannot prove an effective sub- 
stitute for fiscal policy. A contracyclical policy of import stabilization 
has naturally to be integrated with other objectives of public economic 
policy, viz., the achievement of a high level of capital formation with- 
out inflation and the equitable distribution of income. Both are of 
particular significance for contracyclical fiscal policy in underdevel- 
oped countries. In a number of underdeveloped countries the govern- 
ments have planned programs of capital construction whose efficient 
implementation necessarily requires the adoption of contracyclical 
fiscal policies. Such programs require (1) an averaging of government 
expenditure over booms and recessions to achieve a steadily rising rate 
of capital formation without inflation, (2) an increase of revenue re- 


4“The organization of a money market does not reach a high stage of develop- 
ment in a vacuum. Certain other conditioning factors must also be present. A bill 
market, for example, cannot be organized successfully unless the trading and 
banking practices are favorable to its growth . . . The security market cannot be- 
come broad and active unless the country has reached a certain stage of industrial 
development with the predominance of the corporate form of business organiza- 
tion. There is also a close connection between the money market and other 
related markets, such as the commodity markets, the foreign exchange market, 
etc. These markets provide opportunities for the investment of funds lent in the 
short-term money market. The high development reached by the London money 
market has been due to the fact that it was the center of the world’s trade in the 
staple commodities and also of a large part of the world’s shipping and insurance 
a ” §.N. Sen, Central Banking in Undeveloped Money Markets (Calcutta, 
1952), p. 20. 

5 Attention has been drawn to this tendency in Latin American countries by 
Bruno Brovedani, in “Latin American Medium-Term Import Stabilization Policies 
and the Adequacy of Reserves,” Staff Papers, Vol. IV (1954-55), pp. 258-87 











52 INTERNATIONAL MONETARY FUND STAFF PAPERS 


ceipts and their sterilization in booms and a reduction of revenues in 
recessions, and (3) an increase in public debt during booms through 
loan issues, especially to the nonbank private sector, and the redemp- 
tion of a part of the debt during recessions. All these factors are in 
accord with a contracyclical fiscal policy designed to offset export fluc- 
tuations. Government intervention through some form of contracyclical 
action will also be needed to offset the distorting effect of export booms 
on the distribution of income in favor of exporters, who often consti- 
tute the wealthier sections of the population. 

As in developed countries, contracyclical fiscal policy in underde- 
veloped countries will essentially take the form of budgeting for 
over-all budget surpluses in a boom and for deficits in a recession, 
and the pursuit of appropriate public debt programs. How the deficits 
or surpluses are achieved, whether through changes in total expendi- 
ture or in total revenue; what effects these changes may have on the 
structure of revenue and expenditure; how the deficit is financed, 
whether through credit from the banking system or from nonbank 
sources; and how the changes in revenue and expenditure occur, 
whether automatically or through “discretionary” policy decisions of 
the government—these are all important aspects of a contracyclical 
fiscal policy, helping to determine its effectiveness both for the achieve- 
ment of short-run economic stability and in relation to the other two 
major and often conflicting objectives of fiscal policy, viz., the achieve- 
ment of a high rate of capital formation without inflation and of a less 
unequal income distribution. They will be discussed later when the 
budgetary experience of Ceylon is analyzed. 

Contracyclical fiscal policy in underdeveloped countries does not 
require that budget surpluses and deficits must balance over the 
cycle. In a developing economy, there is need for an increasing 
money supply to keep pace with the growth in output and employment 
and the monetization of new areas of the economy, and for an expan- 
sion of financial assets (e.g., government securities, corporate shares, 
etc.) as financial media between savers and investors. A “net” budget 
deficit (i.e., an excess of budget deficits over surpluses over the whole 
cycle) could be an important means of meeting that need. Beyond these 
limits, a “net” deficit can be a means of mobilizing resources for the 
government to finance its expenditures. However, the extent of the 
“net” deficit will have to be considered in relation to bank credit cre- 
ated for the private sector, if inflationary pressures are not to develop, 
and to the need for increasing the country’s external assets to keep 
pace with any growth in its international transactions, if stability in 
the exchange rate is to be assured. The attempt to conform to these 
requirements may give rise to a number of problems, some of which are 
discussed below in relation to the budgetary experience of Ceylon. 
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Export Instability in Ceylon and Other 
Underdeveloped Countries 


The degree of export instability may be regarded as an indicator of 
the relative urgency of the use of contracyclical fiscal policy. It de- 
pends upon the fluctuations in export prices and income, the im- 
portance of merchandise exports relative to national income, and the 
importance of other sources of foreign exchange relative to merchan- 
dise exports. A comparison from this point of view between Ceylon 
and other underdeveloped countries will help to clarify the significance 
of these influences. 

Ceylon exports three primary commodities, tea, rubber, and coco- 
nut products. Of these, tea accounts for roughly 60 per cent and the 
other two for 17 per cent and 12 per cent, respectively, of total ex- 
ports. Thus Ceylon more or less belongs to the group of single-com- 
modity export economies. The price of tea, Ceylon’s most important 
export, has fluctuated somewhat more since World War II than during 
the period from 1901 to 1950. However, it is still less unstable than 
the prices of most primary export commodities. 

Average year-to-year fluctuations in export prices (expressed in 
US. dollars) of 15 commodities important in world trade are shown in 
Table 1 for two periods, 1901-50 and 1948-57. With the exception of 
tea, cocoa, copper, and rubber, the fluctuations in the prices of these 
commodities were smaller during the latter period than during the 
former. The increase in the amplitude of price fluctuation for two of 
the commodities (tea and rubber) implies that Ceylon is in greater 
need of contracyclical fiscal policy than before. However, tea still has 
a relatively low degree of price instability compared with most other 
commodities. 

Average year-to-year fluctuations during 1948-57 in the export 
proceeds of a number of primary producing countries are given in 
Table 2; they are based on export proceeds both in U.S. dollars and 
in real terms. Real export income for each country was obtained by 
deflating its annual export proceeds in US. dollars by its index of 
import prices, also expressed in U.S. dollars. The figures show that 
Ceylon’s real export income had a relatively high degree of instability, 
whereas its export proceeds in U.S. dollars had a lower degree of in- 
stability than the average for the 17 countries listed. The greater 
instability in Ceylon’s real export income is due to the relatively wide 
fluctuations in Ceylon’s import price index, often in the direction op- 
posite to the movement of the export proceeds in US. dollars. The 
year-to-year fluctuations in the import price index in Ceylon aver- 
aged 9.7 per cent, compared with 4.5 per cent for the whole of Latin 
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Tasip 1, AveRAGE YEAR-TO-YEAR FLUCTUATIONS! IN ComMopITY PRICcEs, 
1901-50 aNp 1948-57 


(In per cent) 








1901-50? 1948-578 

Cocoa +16.7 +22.8 
Coffee 14.3 13.3 
Copper 12.5 15.6 
Copra 19.1 15.2 
Cotton 18.4 10.4 
Hemp 19.1 12.0 
Jute 16.1 14.3 
Rice 11.6 10.7 
Rubber 20.7 27.6 
Sodium nitrate 4.9 4.5 
Sugar 15.3 2.4 
Tea 8.8 11.8 
Tin 13.9 8.5 
Tobacco 10.1 8.3 
Wool 14.7 14.3 

Unweighted arithmetic average +14.4 +12.8 





Sources: The figures for 1901-50 are from United Nations, Instability in Export Markets of 
Underdeveloped Countries (New York, 1952), and those for 1948-57 are based on data from 
International Financial Statistics. 

1A year-to-year fluctuation is defined as the change in the unit value (expressed in U.S. dollars) 
from one year to the next, expressed as a percentage of the higher of the two years’ unit values. 
In calculating averages, signs are neglected. 

Based on U.S. import unit values. 

8 Based on U.S. import unit values for commodities imported into the United States. For other 
commodities, the average U.K. import unit values expressed in U.S. dollars have been used where 
possible, viz., cotton and copper. For commodities not imported into the United Kingdom or the 
United States, the average export unit value in U.S. dollars of the principal exporting under- 
developed country has been used, viz., rice (Thailand) and tobacco (Turkey); the U.K. import 
price for tobacco is not available. For 1949, the average of the pre-devaluation period, January— 
August, has been used 


America. Ceylon’s import price index varied widely because a con- 
siderable portion (40 per cent) of its imports consists of primary com- 
modities—mostly rice, wheat flour, and sugar—whose average year-to- 
year price fluctuations were quite high (Table 1). Since the average 
figure for sugar in Table 1 is based on U.S. import unit values, it does 
not reveal the fluctuations in Ceylon’s import price for sugar. The 
average year-to-year fluctuation in the price of Cuban sugar exported 
to countries other than the United States, a more appropriate index for 
Ceylon, was 12.8 per cent. 

The impact on an economy of fluctuations in export proceeds also 
depends on the importance of merchandise exports relative to total 
national income and to total foreign exchange receipts from all sources, 
including visible and invisible exports, grants, and long-term capital. 
Table 2 shows that Ceylon has one of the highest ratios of merchandise 
exports to national income. A related feature is the very low contribu- 
tion—approximately 5 per cent—which industrial manufactures for 
domestic consumption make to national income. During the period 
under review, Ceylon’s foreign exchange receipts from sources other 
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TaBLE 2, RELATION oF PrincipAL Exports To ToraL Exports AND OF TOTAL 
Exports To NationaL Incoms, 1956, AND AveRAGE FLuctTUATIONS! IN 
Tora, Exports, 1948-57, SeLEcTED UNDERDEVELOPED CoUNTRIES 





Average Year-to-Year 
Fluctuations! in Total 








Proceeds of Exports, 1948-57 
Principal Exports Total Exports 
Countries and as Per Cent of as Per Cent Based on Based on 
Their Princi- Total Exports, of National proceeds in proceeds in 
pal Exports 1956 Income, 1956 U.S. dollars real terms? 
Bolivia eoee 15.0 12.88 
in 56 
Brazil 9 11.0 13.3 
Coffee 69 
Burma 28 13.5 wees 
Rice 74 
Ceylon 42 9.4 14.9 
ea 60 
Rubber 17 
hile 95 12.5 Sees 
Copper 644 
Colombia 156 11.5 11.8 
Coffee 79 
Cuba 34 12.9 7.37 
Sugar 76 
Egypt 175 10.5 . 
Cotton 70 
Ghana 416 12.7 15.1 
Cocoa 60 
Indonesia 138 17.7 10.5® 
Rubber 40 
Petroleum 26 
Malaya 2810 20.211 19,22 
Rubber 58 
Tin 18 
Pakistan 8 15,12 14,712 
Jute 46 
Cotton 23 
Philippines 11 12.9 11.5 
Coconut products 40 
Sugar 23 
Thailand 175 10.5 _ 
Rice 41 
Rubber 22 
Turkey 4 11.2 15.17 
Tobacco 31 
Uruguay aaa 17.7 20.48 
Wool 60 
Venezuela 476 9,418 10.218 
Petroleum 94 





Sources: Based on data from International Financial Statistics and United Nations, Yearbook of 
National Accounts Statistics, 1957 (New York, 1958). 

1See Table 1, footnote 1. : 

2Export proceeds in U.S. dollars deflated by each country’s index of import prices in U.S. 
dollars (1953 = 100). 

3 Deflated by the import price index (1953 = 100) for Latin America. 

a Exports of large mining companies. 


12 1949-57. 
18 Fluctuations for Venezuela were almost continuously upward. 
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than merchandise exports have consistently been smaller than foreign 
exchange payments for nontrade items. The payments consist largely 
of remittances from Ceylon of donations by immigrant labor, of in- 
come from foreign capital invested in Ceylon, and of some liquidation 
of private foreign capital invested in Ceylon.® Foreign aid and loans 
received by the Government were relatively small up to 1957, except 
in 1954 when a loan was floated in London. In 1957, for example, remit- 
tances of private donations and investment income amounted to ap- 
proximately 10 per cent of the income from merchandise exports and 
net repatriation of private foreign capital amounted to another 3 per 
cent; receipts from official loans and grants were less than 2 per cent of 
merchandise exports. 


FOREIGN TRADE OF CEYLON SINCE 1948 


Data on Ceylon’s merchandise trade, import and export prices, and 
terms of trade are summarized in Table 3. Unlike Tables 1 and 2, 
where export prices, export proceeds, and import prices in U.S. dollars 
were used, the data in Table 3 are expressed in Ceylon rupees, since 
they reflect more adequately the impact of export fluctuations on the 
domestic economy and by and large provide a better basis on which 
to build a contracyclical fiscal policy than data expressed in dollar 
terms. The basic difference between the two sets of data for Ceylon 
arises from the devaluation of 1949. 

Between 1948 and 1957, Ceylon experienced two complete cycles 
with different degrees of fluctuation in export income and terms of 
trade. The first cycle covered the Korean war boom of 1950 and 1951 
and the subsequent decline in export prices during 1952 and 1953. The 
second cycle covered the boom in tea, which began in late 1954 and 
extended into early 1955, and a general decline that took place in 1956 
and, more markedly, in 1957. 

The fluctuations in export income in Ceylon have been due entirely 
to variations in export prices; export volume increased continuously 
up to 1956, and this partly mitigated the destabilizing effect of falling 
export prices during the recessions. There were also considerable fluc- 
tuations in import prices, mainly of foodstuffs, and the instability of 
export income in real terms was accentuated both by these fluctuations 
and by the tendency for export and import prices to move, as they 


6 Long-term foreign capital was not an important factor in underdeveloped 
countries during the years 1948 to 1952. According to a UN report, although 
capital movements in the past have tended to aggravate the cyclical instability of 
the economies of underdeveloped countries, sometimes they are compensatory. 
In 1948-52 their role was not conspicuous, especially on private account, except 
for investments in petroleum. See United Nations, op. cit., par. 111. 
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Tas_p 3. Foreign TraDE AND EXTERNAL ASSETS OF CEYLON, 1938 AND 1948-57 





Export Price Index! 
Trade 


Import Terms Exports Ex- 

Bal- All Rub- Coco- Price of in Real ternal 

Exports Imports ance exports Tea ber nut Index! Trade? Terms® Assets 
(million rupees) 








(million rupees) 
1938 285 236 49 34 37 56 13 29 117 983 aaee 
1948 1,011 994 17 100 100 100 100 100 100 1,011 989 
Oycie I 
1949 1,063 1,029 34 106 110 91 107 96 111 1,107 934 
1950 1,563 1,167 896 143 127 220 133 99 144 1,579 1,077 
1951 1,904 1,559 345 173 1382 364 146 119 145 1,600 1,185 
1952 1,502 1,702 - 200 133 116 255 91 128 104 1,173 837 
1953 1,568 1,608 -40 1386 124 222 lll 118 115 1,329 607 
Cycta Il 
1954 1,809 1,897 412 151 156 195 103 108 140 1,675 895 
1955 1,940 1,460 480 158 166 225 83 102 154 1,902 1,155 
1956 1,735 1,629 106 148 151 217 85 106 140 1,637 1,179 
1957 1,682 1,804 -—122 142 140 207 92 112 127 1,502 943 





Source: Central Bank of Ceylon, Annual Reports of the Monetary Board to the Minister of 
Finance (Colombo). 
2 Based on data compiled in rupees. 
2 Export price index x 100. 
Import price index 
8 Export proceeds deflated by the import price index. 


often did, in opposite directions. The opposite movements of export and 
import prices were due partly to the fact that prices of industrial manu- 
factures generally respond more slowly to cyclical influences than 
prices of primary products. A second reason was the existence of non- 
cyclical factors during this period, e.g., the scarcity of primary com- 
modities immediately after the war, which tended to raise their prices, 
though this trend now appears to be more or less reversing itself, and 
the impact of uncertain weather conditions. Evidence of a reversal of 
the upward price trend is the decline in the prices of primary com- 
modities in 1956 and early 1957 during a boom period—when prices 
of industrial manufactures were increasing.’ The impact of weather 
is well illustrated by the sharp increase in tea prices during 1954 and 
1955, which resulted partly from the fall in Indian tea exports follow- 
ing floods in the tea producing areas. 


Although the world price of rubber has fluctuated widely in recent 


7™“The fortunes of the raw material producing countries, on the other hand, 
have generally been less favorable, and most of them have experienced a worsen- 
ing of their terms of trade. In the last two years, the average level of raw 
material prices has fallen by some 15 per cent. In part, this movement is clearly 
of a noncyclical nature, as is shown by the fact that more than half of it had 
already occurred during the boom, being attributable at least in part to the grow- 
ing supplies of raw materials and of substitute commodities, such as artificial 
fibers, synthetic rubber, aluminum, etc. However, a further decline set in with the 
recession, which has led to a weakening in the demand for raw materials.” “Fund 
Report at ECOSOC,” International Financial News Survey, April 18, 1958, p. 324. 
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years, Ceylon’s export prices for rubber have been relatively stable 
since 1952. This is due mainly to the fact that about 50 per cent of 
Ceylon’s rubber production has been exported annually to China under 
a long-term trade agreement, by which Ceylon’s export price for rubber 
has been fixed at a premium above the world price, with the premium 
rising when the world price of rubber declined and falling when the 
world price rose. 


GOVERNMENT BUDGET OPERATIONS IN CEYLON SINCE 1948 


As already noted, there were roughly two complete cycles in Ceylon’s 
export earnings and in the terms of trade during the period 1948-49 to 
1956-57. According to the theory underlying contracyclical fiscal 
policy, the Government should have had over-all budget surpluses ac- 
companied by increases in external assets in the upward phases of the 
cycles and budget deficits accompanied by declines in external assets 
in the downward phases. In fact, the Government of Ceylon had no 
budget surplus (defined as the excess of revenues over all payments 
except borrowing and lending operations and use of cash)® during 
the upward phase of the first cycle and a budget surplus in only one 
year of the upward phase of the second cycle (Table 4). Ceylon’s ex- 
ternal assets, however, increased during both booms; in the first boom 
they increased despite the budget deficits, and in the second boom they 
were helped by the budget surplus. The increase in external assets 
was therefore larger in the second boom than in the first. This result 
was also due to the different ways in which the two booms affected the 
economy. In the second boom, the tea industry benefited the most, and 
as this industry is owned very largely by companies and individuals 
in the higher income brackets, there was a relatively high propensity 
to save out of the windfall increases in income. In the Korean war 
boom, however, the rubber industry, which is owned to a substantial 
extent by small-scale producers, gained the most and so savings were 
not as large. 

During the entire period, the budget speeches made by the Minister 
of Finance stressed the relationship between government budgetary 
policy and the level of external assets and the need for conserving 
foreign exchange in a boom for use in a recession. The phrase “eco- 
nomic development with stability” recurs continually in the speeches. 
However, the period might be considered in two parts: the earlier 


8 Thus defined, the budget deficit is not very different from the excess of govern- 
ment purchases of goods and services over net transfers to government from cur- 
rent income (i.e., revenue less government transfer payments on current account). 
The difference between the two concepts arises only from capital transfers to and 
from government. Such capital transfers are small in Ceylon. 
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TaB_eE 4. GOVERNMENT REVENUE AND EXPENDITURE IN CEYLON, 1948-49 To 1956-57 


(In millions of rupees) 











Over- Financing of 
All Deficit 
Expenditure Surplus Budget ——————— 
on Surplus Net Use 
Fiscal Reve- Cur- Capi- Current or Defi- borrow- of 
Year nue? rent? tal Other Account cit (-) ing cash5 
1948-49 5768 — 4516 — 210 — 22 125 -— 106 36 70 
Cycip I 
1949-50 6236 — 461° — 248 -76 162 - 161 86 75 
1950-51 910 — 691 — 248 -18 219 — 48 114 — 66 
1951-52 954 — 866 — 350 4 88 — 257 184 73 
1952-53 953 -— 788 — 343 -53 165 — 232 217 15 
1953-54 1,026 - 673 — 265 -— 54 353 34 - 35 
Cyc.ie II 
1954-55 1,159 — 726 - 321 15 433 128 - 39 - 89 
1955-56 1,257 — 863 — 366 - 29 394 -1 12 -11 
1956-57 1,261 -977 — 347 - 133 284 - 196 175 21 





Source: Central Bank of Ceylon, Annual Reports of the Monetary Board to the Minister of 
Finance (Colombo). 


1 Includes a negligible amount of capital transfers. 

2 Current expenditure covers purchases of goods and services, other than the purchase or con- 
struction of capital assets, and transfer payments, excluding those earmarked for capital purposes. 
Of total current expenditure, food subsidies in the years 1948-49 to 1956-57 were Rs 55 million, 
Rs 36 million, Rs 182 million, Rs 248 million, Rs 127 million, Rs 12 million, nil, Rs 80 million, 
and Rs 105 million, respectively. 

8 Capital expenditure covers purchases of goods and services which result in the construction or 
acquisition of assets with a life span of more than the financial year, loans and grants earmarked 
for such asset construction or acquisition, and large and identifiable items of expenditure on the 
maintenance of, and renewals and additions to, existing assets. 

4 Miscellaneous accounts. 


_5A decrease in the cash balance is indicated by a positive number and an increase by a minus 


sign. 
6 Includes only the net profit or loss of the Railway and Electrical Departments. From 1950-51, 
their gross receipts and expenditures were included in the budget. 


years up to 1953-54, when the “compensatory” objective of the budget 
was not clearly defined or asserted, and the years since 1953-54, when 
the budget speeches have featured an attempt, though by no means an 
elaborate one, to relate decisions in the budget to forecasts of export 
incomes and the terms of trade. An important factor which influenced 
budgetary decisions in the first subperiod was the large sterling bal- 
ances accumulated during World War II. At the end of 1949 they were 
Rs 934 million, an amount roughly equal to that year’s imports. The 
existence of relatively high reserves undoubtedly encouraged the Gov- 
ernment to expand its expenditure at a rapid rate, with the result that, 
even in 1950-51, when the Korean war boom was at its peak, the Gov- 
ernment had an over-all budget deficit. 


Expenditure 


Government expenditure in Ceylon during the period as a whole in- 
creased rapidly both in absolute terms and in relation to national in- 
come. The increase was mostly in current expenditure, particularly on 
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social services, including food subsidies and public assistance. Capital 
expenditure, on the other hand, increased slowly and not too steadily. 
The increase in government current expenditure was far more rapid 
during export booms than during recessions; capital expenditure, in 
fact, declined during the downward phases of the cycles. 

The increase in expenditure during a boom is to some extent auto- 
matic. Expenditure increases with the rise in prices and wages, par- 
ticularly prices of imported materials which the government either 
subsidizes or uses directly in its expenditure program. During a reces- 
sion, lower factor prices automatically operate to decrease government 
expenditure. This automaticity played an important role in the ex- 
penditure structure of the Government of Ceylon, especially from 1951, 
through the food subsidies. The subsidies on rice and wheat flour, 
which are the basic food items, had been in existence for a number of 
years before the Korean war boom, having been introduced as an 
ameliorative measure against the steady but slow postwar rise in food 
prices. Under this subsidy scheme, rice and flour were sold on ration 
at prices below their cost to the Government. In late 1950, the Govern- 
ment reduced the sale prices of rice and flour as a further ameliorative 
measure against the rise in the prices of almost all other consumer 
articles caused by the Korean war boom. It did not, however, anticipate 
the spectacular rise in world food prices between 1951 and 1953, which 
progressively increased the food subsidy bill to Rs 132 million in 
1950-51 and Rs 247 million in 1951-52. This, together with increased 
expenditure on other items, caused over-all budget deficits even in the 
two financial years which benefited from the Korean war boom. 

When export prices declined in 1952 and food prices continued to 
rise, the Government took action in 1952 and 1953 to curtail the budget 
deficit by increasing taxes and reducing expenditure, including the 
amounts spent on food subsidies. The decision to cut the food subsidies 
by substantially raising the subsidized sale prices of rice and flour 
proved in fact unnecessary, since world food prices started to decline 
soon afterward, thus enabling the Government to reduce the subsidized 
sale prices again, practically without incurring any net expenditure on 
the subsidies in the following two years. 

The automatic destabilizing impact of price and wage fluctuations 
on government expenditure was aggravated in Ceylon by the “discre- 
tionary” action of the Government to increase its expenditure sharply 
in a boom. “Discretionary” may not be an entirely suitable way of 
describing such actions, since in underdeveloped economies with rela- 
tively low standards of living the government is under continuous and 
strong pressure to increase its expenditure, particularly when its reve- 
nue increases in a boom. 
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Such “discretionary” increases in government expenditure in Ceylon 
were concentrated in current rather than in capital account. Current 
expenditure, excluding food subsidies, consistently increased, more 
rapidly in boom years than in others. Capital expenditure, on the 
other hand, fluctuated, rising in boom years and declining in years 
when revenue declined. This pattern of movement in government ex- 
penditure certainly did not help to offset export fluctuations. It also 
resulted in an unbalanced growth in government expenditure. Between 
1949-50 and 1956-57 current expenditure, excluding food subsidies, 
increased by about 110 per cent, while capital expenditure increased 
by less than 50 per cent; the absolute increases in the two types of 
expenditure are far more striking—Rs 516 million ° and Rs 100 million, 
respectively. 

The slow rate of growth of capital expenditure was also partly the 
result of physical and administrative bottlenecks, as shown by the 
fact that actual capital expenditure each year has been lower than 
the amount estimated in the budget. Current expenditure, on the other 
hand, annually exceeded original budget estimates and necessitated 
large supplementary appropriations. To some extent, each one of these 
two tendencies was partly responsible for the other: the inability of 
the Government to expand its capital expenditure quickly in a boom 
tended to strengthen public demands for increased current expenditure 
when the Government’s revenue increased, and the increase in current 
expenditure, which thereafter became more or less entrenched in the 
expenditure structure, reduced the amount of resources available for 
capital expenditure. For example, during the years 1949-50 to 1951-52, 
when government revenue benefited greatly from the Korean war | 
boom, the Government had large budget deficits as a result of sharp | 
increases in current expenditure; in 1952-53 and, particularly, in 
1953-54, when revenue no longer rose, the Government was obliged to 
cut down its capital expenditure as part of a program to reduce the 


budget deficit. | 


Lessons from the experience of Ceylon 


The uneven growth of government expenditure in Ceylon, with steep 
increases in booms and either smaller increases or declines (through the 
impact of food subsidies) in recessions, and the relative stagnation of 
government capital expenditure in recent years, are contrary to the 


9 The absolute increase in current expenditure would be about Rs 450 million 
and the percentage increase about 100, if the figure for 1949-50 in Table 4 were ad- 
justed to include the gross expenditure (and not the net loss) of the Railway and 
Electrical Departments. 





_ 
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contracyclical fiscal policy postulated earlier as appropriate for under- 
developed countries. The two features were, as pointed out, closely in- 
terrelated in Ceylon, and can therefore be regarded as part of a single 
problem, the achievement of a steady and controlled rate of increase in 
government expenditure without generating inflationary pressures. The 
tendency for expenditure to increase in a boom and to resist reduction 
thereafter, except automatically through price declines, as in the case 
of food subsidies, may also make for a faster rate of increase in ex- 
penditure than would occur if alternative conditions of export and in- 
come stability should prevail. As a result, the inflationary bias inherent 
in any underdeveloped country seeking rapid economic development 
could be increased. 

The main difficulty of contracyclical fiscal policy in underdeveloped 
countries is, however, that any scheme for averaging the rate of in- 
crease in government expenditure will have to operate against a strong 
and perfectly natural tendency for expenditure to increase in booms. 
This is partly the result of the built-in destabilizers in the expenditure 
structure and partly the result of a lack of appreciation among the 
public of the advantages of contracyclical action. While the difficulties 
of contracyclical fiscal policy in underdeveloped countries, compared 
with developed countries, can easily be overdrawn, one cannot help 
feeling that, for the two reasons mentioned above, among others, the 
fiscal authorities in underdeveloped countries are somewhat more 
handicapped than their counterparts in developed countries.’° 

In underdeveloped countries, contracyclical fiscal policy requires 
that the government take firm action during booms to produce budget 
surpluses. To the public, this appears to be a negative approach. On 
the other hand, contracyclical fiscal policy in developed countries, at 
least as practiced in recent years, calls for firm action, particularly in 


10 “Discussion of monetary and fiscal policy of underdeveloped countries by 
American and. European economists almost always takes on a patronizing air. 
Inflation would be cured if the country would cut back on expenditure or tax 
more heavily. Suggestions for new taxes occasionally involve elaborate new de- 
vices to eliminate tax inequities, like income averaging or expenditure taxation, 
which have not been tried in developed countries. But it is not so frequently 
recognized that the fiscal problem is more difficult in underdeveloped countries. 
The average rate of saving is small, the marginal rate low. Demonstration effect 
implies that consumption leads production or rapidly catches up with it. There is 
always need for further overhead capital investments to create opportunities for 
increasing productivity. Duesenberry asymmetry in the responses of consumers to 
increases and declines of income—the former being accepted, the latter resisted— 
and the political power of the masses, even under dictatorship, make the fiscal 
problem much more difficult. The differences in the intellectual and administrative 
capacities of the men operating the system are smaller, and certainly less im- 
portant, than the differences in the difficulty of restraining inflation in a developed 
and an underdeveloped country.” Charles P. Kindleberger, Economic Develop- 
ment (New York, 1958), pp. 202-03. 
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a recession, by way of budget deficits, which broadly accords with 
public demands for positive action. The success of any contracyclical 
fiscal policy in any underdeveloped country would seem, therefore, to 
depend to a large extent on the government’s integrating it with a 
program for economic development, which could then appeal to the 
public as a positive approach to their economic problems. 

Built-in destabilizers could have a substantial impact on govern- 
ment expenditure, as in Ceylon, particularly through the operation of 
consumer subsidies. Such built-in destabilizers are not absent in devel- 
oped countries, but they are generally offset by the existence of built-in 
stabilizers in the expenditure structure itself, particularly through 
broadly based social insurance schemes, which are by and large absent 
in underdeveloped countries. Built-in destabilizers naturally cannot 
fit into any scheme of averaging expenditure but can in general be 
offset by built-in stabilizers in the revenue structure, which are quite 
strong in most underdeveloped export economies. 


Revenue 


If the expenditure structure of the Government in Ceylon has proved 
rather inflexible for the purpose of contracyclical fiscal policy, the 
revenue structure has shown a very high degree of responsiveness to 
changes in export prices and in income. This responsiveness, which 
has been largely automatic and partly induced through government 
“discretionary” action to raise and lower tax rates, particularly export 
duties, has been the mainstay of contracyclical fiscal policy. 

Table 5 shows how government revenue responded to export fluctua- 
tions in Ceylon. The high degree of sensitiveness of tax revenue to 
income changes is to some extent misstated by these figures, since in- 
come taxes in a financial year are to a large extent paid on the income 
earned in the preceding year. On the other hand, tax receipts were also 
influenced greatly by changes in tax rates. From the point of view of 
their quantitative impact on tax revenue, the most important changes 
in tax rates have been those relating to income tax and duties on im- 
ports and exports. Income tax rates during the years since the war 
have been progressively increased; import duties on luxuries have been 
gradually raised and the duties on essentials likewise reduced. The 
year-to-year changes in income tax rates and import duties, however, 
have had no uniform relationship to income fluctuations; income tax 
rates have been raised in slump years (1952-53 and 1953-54) as well 
as in boom years (1950-51 and 1951-52). Only changes in export duties 
have had a consistent and positive relationship to export fluctuations, 
although they have shown an upward trend over the whole period. 
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TasLe 5. Masor CoMPoNneNts OF GOVERNMENT REVENUE IN CEYLON, 
1949-50 To 1956-57 


(In millions of rupees) 





Tax Revenue 








Taxes 
on Other Other 
income taxes on taxes Total 
Fiscal and Export Import goodsand and tax Nontax Total 
Year profits duties duties services levies revenue Revenue Revenue 
Cycie I 
1949-50 117 168 188 44 81 548 75 623 
1950-51 135 283 245 49 44 756 160 910 
1951-52 205 227 260 50 41 783 171 954 
1952-53 232 193 251 61 42 779 174 953 
1953-54 218 259 244 67 47 835 191 1,026 
Cycie II 
1954-55 206 871 258 57 51 943 216 1,159 
1955-56 300 322 286 70 56 1,034 223 1,257 
1956-57 272 324 304 81 62 1,043 217 1,260 





Source: Central Bank of Ceylon, Annual Report of the Monetary Board to the Minister of 
Finance for the Year 1957 (Colombo, 1958), pp. 80-81. 


The high degree of automatic responsiveness of tax revenue to export 
fluctuations results partly from export and import duties being linked 
directly or indirectly to export and import prices and partly from the 
highly progressive scale of income tax. In 1956-57, for example, tax 
receipts constituted 82 per cent of total revenue, and revenues from 
export duties, import duties, and income taxes were 26 per cent, 24 per 
cent, and 21 per cent, respectively. Export duties were, for a number 
of years, based on a sliding scale, whereby the duty was linked to the 
export price on the basis of an announced formula, so that the duty 
absorbed a progressively increasing proportion of the price as the price 
rose. The sliding-scale system as operated, however, created a number 
of administrative problems and also caused speculation in the local 
commodity markets.1! It was therefore replaced by a system of flexible 
export duties, by which the duties are changed with every significant 
change in export prices. The average incidence of revenue from export 
duties has varied between boom years and recession years from 16 per 
cent of export receipts in 1950-51 and 20 per cent in 1954-55 to 12 per 
cent in 1952-53 and 19 per cent in 1956-57; the figures have, of course, 
been influenced by the underlying trend of increase in the tax incidence. 

Import duties in Ceylon are fixed either on an ad valorem basis, i.e., 
as a percentage of price, or at specific rates, i.e., a fixed rate for each 
unit of quantity. On imports with ad valorem duties, changes in import 


11 A detailed analysis of the operation of the sliding scale of export duties in 
pig 8 is contained in Report of the Taxation Commission (Colombo, 1955), 
pp. 278-83 
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prices affect revenues immediately. The Taxation Commission (1955) 
estimated that in 1953 imports with ad valorem duties amounted to 
34 per cent of total imports and imports with specific duties to 56 per 
cent. The remaining 10 per cent of imports were duty free. Revenue 
from ad valorem duties, however, amounted to 40 per cent of total 
revenue from import duties because the great majority of ad valorem 
duties were in the 10 per cent to 30 per cent range. The fairly high 
percentage of imports with ad valorem duties, the fairly high average 
level of ad valorem duties, and the tendency for revenue from imports 
with specific import duties also to move with incomes (though with a 
time lag) should have made import duties a built-in stabilizer of some 
significance. However, the quantitative impact of import duties as a 
built-in stabilizer was in fact negligible, except during the Korean war 
boom, as can be seen in Table 5. This was due to increases in import 
duties on luxuries during recessions, the time lag between the accrual 
of income and its expenditure on imports, and also the Government’s 
fiscal policy of stabilizing imports, to the extent it was successful. 

Income taxes on individuals and companies constituted 21 per cent 
of total tax revenue in 1949-50 and 26 per cent in 1956-57. During the 
period 1949-50 to 1956-57, there was a continuous rise in the rates of 
income tax, the rates on individual taxpayers being increased in every 
year except 1949-50, 1954-55, and 1955-56, and the rates on companies 
in every year except 1954-55 and 1955-56. The income tax rates on 
personal income payable in the financial year 1957-58 in Ceylon were 
almost as steep as in India, the United Kingdom, and the United States. 
According to figures worked out by the Taxation Commission, a mar- 
ried man with two children and having an earned income of Rs 1 mil- 
lion in 1954 would have paid Rs 841,000 as income tax in Ceylon, 
Rs 850,000 in India, and Rs 903,000 in the United Kingdom; for the 
United States, the figure was Rs 700,000. 

Corporate tax rates are also high: in 1957-58 they were 57.3 per 
cent (including profits tax) on resident companies, i.e., those controlled 
in Ceylon, and 61.5 per cent on nonresident companies, i.e., those con- 
trolled in foreign countries. The high rates of income tax, coupled with 
the fact that a large portion of the export sector is subject to income 
tax at corporate rates, makes the impact of fluctuations in export 
earnings on revenue very substantial.?? It is estimated that in 1956-57 


12 Company profits are not taxed twice in Ceylon, as in the United States. The 
income tax paid by the resident company is offered as a tax credit to the share- 
holder when he pays his personal tax on his gross dividend receipts. The difference 
between the corporate tax rates for resident and nonresident companies is designed 
to make up the loss to the Government of estate duty on shares of nonresident 
companies held abroad. The margin was fixed by mutual agreement between the 
Governments of Ceylon and the United Kingdom. 
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the combined incidence of export duties and income taxes on the gross 
export proceeds of resident companies in the main export industry, 
tea, was about 33 per cent of gross export proceeds; for nonresident 
companies it was about 34 per cent.’* Rather similar ratios would 
apply for the rubber industry. The significance of these ratios is limited 
by two factors. First, only about half the area under tea and a some- 
what smaller portion of the area under rubber are owned by companies. 
Second, the final effective rates of income tax on the distributed profits 


of resident companies are the rates applicable to the shareholder who 
receives the dividend."* 


Public debt management 


Public debt operations, like monetary policy—but unlike govern- 
ment revenue and expenditure policies—cannot directly influence the 
impact of fluctuations in exports on domestic private disposable in- 
come. They can only seek to influence the liquidity of the banking 
system and of the private sector and thereby the supply and price of 
credit. Where, as in Ceylon, secondary credit creation by banks on the 
basis of a change in their liquid reserves is not an important economic 
variable, the effectiveness of public debt operations as a contracyclical 
measure will depend primarily on their direct impact on money supply, 
i.e., on their mopping up a part of the increase in money supply which 
results from the rise in exports, in order that it should not create a 
potential demand for imports when exports decline, and on helping to 
maintain short-term stability in interest rates in the money and capital 
markets. The sale of government securities to nonbank investors in a 
boom serves both objectives (except to the extent that securities are 
sold to banks when exports decline), whereas their issue to the banking 








13 The average incidence of the export duty and income tax on the export 
proceeds was estimated as follows: The average f.ob. price per pound of tea was 
Rs 2.87 and the export duty was 65 cents per pound. The average Colombo market 
price per pound was Rs 2.01 and the estimated cost of production was Rs 1.50, 
leaving a gross profit margin of 51 cents on which a corporate income (and 
profits) tax of 57.3 per cent was imposed on resident companies and of 61.5 per 
cent on nonresident companies. 

14 The system of tax rebates on distributed profits does not apply to nonresident 
companies. In 1956-57, corporate profits (distributed and undistributed) were 
divided almost equally between resident and nonresident companies. Distributed 
profits of resident companies accrued roughly in equal amounts to resident and 
nonresident individuals. The larger part of the dividends paid to resident in- 
dividuals was in fact finally subject to the corporate income tax rate. On the 
other hand, about two thirds of the dividends paid to nonresident individuals 
were finally subject to a marginal rate of 20 per cent, the minimum rate applica- 
ble to nonresident individuals. See Commissioner of Income Tax, Estate a 


and Stamps, Administration Report for 1957 (Colombo, 1958), Appendix I, 
Tables II, V, and VI. 
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system serves only the latter objective. Therefore, the issuance of gov- 
ernment securities to the private sector, particularly of long-term 
maturities which cannot be easily monetized by sale to banks when 
exports decline, is to be greatly preferred. 

Contracyclical public debt policies thus consist essentially of the 
issuance of public securities in a boom, particularly to the nonbank 
private sector, to siphon off a part of the savings held in the form of 
cash or bank deposits. The amounts so raised can either be used to 
redeem immediately government indebtedness to the central bank 
(which may have been incurred in the preceding recession) or con- 
served to finance a future budget deficit or even to redeem part of the 
debt held by the public in the following recession. Such policies will 
have a contracyclical effect on the liquidity position of both the 
private sector and the commercial banking system only if the govern- 
ment maintains its deposits with the central bank and not with the 
commercial banks. If government deposits are maintained with com- 
mercial banks, the proceeds of the budget surplus or security issues 
during a boom will not reduce, and might even add to, the cash re- 
sources of the commercial banks. This can be of particular importance 
in countries where changes in the commercial banks’ cash assets are 
likely to have a significant effect on their secondary credit creation. 

The public debt operations of the Government of Ceylon from 1949 
to 1953-54 reflect the need for cash to finance the budget deficits, 
except in 1950-51 when government borrowing exceeded the budget 
deficit. The very large budget deficits incurred in some of these years 
necessitated extensive short-term borrowing from the banking system, 
including the Central Bank of Ceylon. However, in 1953-54, and es- 
pecially in 1954-55, which coincides with the upward phase of the 
second cycle, the Government redeemed a part of the large floating 
debt, including advances from the Central Bank accumulated in 
previous years, and converted another part of the floating debt into 
long-term securities. Both the redemption and the conversion of the 
domestic floating debt in 1953-54 and 1954-55 considerably decreased 
the amount of bank-held public debt. With the reduction of the high 
percentage of floating debt in the total public debt, the Government 
was better able to finance its budget deficits in the following export 
decline. In the following two years, 1955-56 and 1956-57, it again 
borrowed extensively from the banking system to finance its budget 
deficits. 

Monetary measures, too, were used to some extent to achieve the 
same objectives as public debt management, and as such may be of 
interest. The main monetary measures adopted by the Central Bank 


a 
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of Ceylon were the raising of the minimum reserve requirements in the 
Korean war boom and their reduction in the ensuing export decline; 
the encouragement given to commercial banks to maintain their 
surplus funds in London during the Korean war boom and to repatriate 
these funds later; limited open market sales and purchases of govern- 
ment securities combined with a limited sale of securities issued by the 
Central Bank beginning in 1956; and the transfer of most of the gov- 
ernment balances from commercial banks to the Central Bank so that 
fiscal operations would have the required contracyclical impact on 
commercial bank liquidity. 


Technical Requirements of a Contracyclical Fiscal Policy” 


The implementation of an appropriate contracyclical fiscal policy 
requires not only an understanding of its basic principles but also the 
ability to forecast fairly accurately movements in national income and 
expenditure (particularly of export receipts and import expenditures) 
and in savings and investment. The difficulties of making such eco- 
nomic projections in underdeveloped export economies arise from 
three factors: the cyclical instability in export receipts of underde- 
veloped economies and changes in terms of trade arising from non- 
domestic causes; the importance of noncyclical factors, particularly 
weather conditions and the vagaries of the “international situation,” 
especially for countries producing strategic raw materials; and the 
lack of sufficiently detailed and prompt statistical data on national 
income and its distribution and on the consumption, saving, and in- 
vestment patterns and the propensity to import of various income 
groups. These factors may be somewhat less important for Ceylon than 
for some other underdeveloped countries, primarily because the market 
for tea is relatively stable and the basic economic statistics on national 
income and expenditure are available, although with a long time lag. 

The presence of built-in stabilizers in the budgetary structure will 


15 The phrase “technical requirements” has been used by Gerhard Colm in a 
paper entitled “Technical Requirements for an Effective Fiscal Policy.” Colm 
observes that economic projections for fiscal policy require “(1) the most up-to- 
date actual data on national income and production and their component parts; 
(2) an appraisal of imminent trends, especially in government expenditures, busi- 
ness investments, and consumer attitudes ; (3) a knowledge of the responses of 
business and consumers to changes in economic conditions on the basis of the 
record of the past; and (4) most of all, the exercise of good common sense in 
combining all the pieces of information and expert advice into a consistent pat- 
~~ Colm, Essays in Public Finance and Fiscal Policy (New York, i955), 
pp. : 
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reduce but not eliminate the need for accurate forecasting of short- 
run price and income movements. This is true even when the short- 
term contracyclical objective is integrated with a program of economic 
development extending over a number of years. In such a case, the 
primary need would be to forecast accurately the trend in prices and 
wages over the period covered by the development program. The 
development program would then provide the basic framework for 
the annual budget, leaving the built-in stabilizers in the revenue struc- 
ture to take care automatically of short-run fluctuations. Forecasts of 
short-run fluctuations would then become less important in framing 
the annual budget decision—whether the budget should be in deficit 
or surplus. The importance of accurate forecasting is also reduced if 
adequate external reserves are available to take care of any errors in 
making estimates. 

When there is a medium-term development program, forecasts of 
short-run fluctuations would still have a direct impact on the budget 
decision and on the revenue and expenditure estimates, depending on 
the extent of flexibility allowed in framing the annual budget. Such 
forecasts can also influence the budget decision indirectly. They provide 
an occasion to review the earlier forecasts of movements in prices and 
incomes on which the development program has been based. If these 
forecasts are revised in the process, the development program and 
consequently the shape of the budget will also be affected. 

Accurate forecasts of price and income movements provide only part 
of the data needed for the operation of appropriate contracyclical and 
development programs. On these forecasts must be superimposed 
estimates of how the private sector would respond to such movements. 
However, the available statistical data on which such estimates have 
to be based are meager in most underdeveloped countries, with the 
result, that forecasts have to be based largely on subjective impres- 
sions. 

In Ceylon, the usual practice has been to frame the annual budget 
decision on the basis of forecasts of price and income for the ensuing 
budget year. The tendency has generally been to make cautious fore- 
casts of export income and government revenue and thus to budget 
for an over-all deficit (which has been about Rs 150 million for the 
last three budgets of the period under review) considered to be “safe” 
in the light of all the economic factors, especially the level of ex- 
ternal assets. If the forecasts proved wrong, the built-in stabilizers in 
the revenue structure were expected to provide a broadly offsetting 
result. However, a by-product of this system of budgeting in Ceylon 
has been an accelerated increase in government revenue and expendi- 
ture caused, as noted earlier, by the tendency for expenditure to in- 
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crease when revenue increased in booms and to be matched by subse- 
quent increases in tax rates in order to keep the budget deficits within 
the limits which could be borne by the amount of the country’s external 
reserves. 

The budget systems of underdeveloped countries may quite often 
not be adequately geared for implementing a compensatory fiscal 
policy. In a number of underdeveloped countries, as in developed 
countries, important governmental functions are carried out by special 
funds and autonomous institutions, which sometimes arrange their 
finances independently of the central treasury or through earmarked 
revenues. Furthermore, revenue is raised and public expenditure in- 
curred at various federal and local levels. The more complex the system 
of special funds and institutions, the greater are the practical problems 
of preparing over-all statements of public revenue and expenditure, 
especially in an ex ante form. The problems are considerably greater 
when there are public manufacturing and trading operations. Two 
other drawbacks in budgetary procedures, which have proved of par- 
ticular importance in Ceylon, are (1) the timing of the budget decision 
and the absence of revised expenditure estimates and (2) the per- 
sistent overestimation of capital expenditure, referred to earlier. At 
present, work on the budget estimates is initiated nearly one year 
before the beginning of the financial year, and the estimates are 
presented to Parliament about three months before the beginning of 
the year and about six months before complete ex post data become 
available for the previous financial year. The revenue estimates for 
any year are revised once, at the time the following year’s estimates are 
presented, but the expenditure estimates are not revised even to in- 
clude the large amounts of supplementary appropriations for current 
expenditure that are generally passed during each financial year. 


Conclusion 


Instability in the export markets of primary products has often had 
unsettling economic and social effects in the underdeveloped countries 
producing these commodities. The average year-to-year fluctuation in 
the export prices of 15 major primary commodities during the period 
1948 to 1957 was 12.8 per cent; the average year-to-year fluctuations 
in the export incomes (in U.S. dollars and in real terms) of underde- 
veloped countries exporting these commodities were somewhat larger 
than the price fluctuations. 

Remedies for these problems have to be sought at both the interna- 
tional and the national level. International action is possible through 
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the prevention of pronounced economic fluctuations in the industrial 
countries, the “compensatory” flow of capital to underdeveloped 
countries from developed countries and from international financial 
institutions, and the operation of commodity stabilization schemes. 
However, as pointed out in the report of a UN group of experts, no 
international action “will relieve any country of the responsibility of 
limiting its demands for consumption and investment to the total re- 
sources available to it, if it is to avoid inflationary pressure. Each 
country, even on the most hopeful view, will still have to deal with the 
domestic impact of important fluctuations in international demand and 
prices, which it will have to offset if it wishes to maintain a reasonable 
degree of internal stability.”*¢ 

The primary objective of such domestic offsetting operations in 
underdeveloped countries is to stabilize the flow of imports in order 
to prevent periodic foreign exchange crises, the hardships which arise 
from the shortage of essential consumption goods, and the dislocation 
in investment and in the utilization of capacity in industries using 
imported materials and machinery. The “external” aspect of a program 
of import stabilization is to conserve a part of the high foreign ex- 
change earnings during booms for use during recessions. The “internal” 
aspect is to impound during booms a part of the increase in money 
income and in the liquidity of the economy so that foreign exchange 
will be conserved and undue fluctuations in domestic prices and wages, 
and in interest rates in the money and capital markets, will be 
prevented. 

It is not necessary that contracyclical finance be restricted to official 
policy. The private sector, when faced with instability in income, may 
automatically engage in an offsetting operation by saving more in 
booms and saving less or dissaving in recessions. While it is true that 
there is a tendency to underestimate the private sector’s offsetting 
action, particularly in countries where the corporate organization pre- 
dominates in the export sector, the widespread concern about official 
contracyclical policy is evidence of the belief that the private sector by 
itself is inadequate to maintain stability in the domestic economy or 
in the external rate of exchange; there is also the feeling that it may 
not produce the level and composition of capital formation appropriate 
for countries seeking rapid economic growth.’ 


16 See Nations, Measures for International Economic Stability (New York, 
1951), p 

17 “Ty policy formulation, if the terms of trade through their effect on foreign 
exchange earnings have a direct relation to the possible rate of investment in an 
underdeveloped country, then stability of earnings becomes crucially important. 
Although a few have expressed views to the contrary, stable export earnings, even 
at a slightly lower average level, are vastly more effective in promoting develop- 
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In recent years, there has been a revival of faith in monetary 
policy as a means of countering short-run economic fluctuations in 
developed countries. However, the use of monetary policy in under- 
developed countries for the same purpose is limited by the absence of 
a well-organized and integrated financial system and lack of a broadly 
based and active entrepreneurial class dependent on the money and 
capital market for finance. The progressive development of the finan- 
cial system and of new methods of monetary policy suitable to under- 
developed countries can in time reduce these limitations. Nevertheless, 
in view of the importance of the financial operations of governments, 
monetary policy in most underdeveloped countries will continue to be 
largely dependent for its success on governments following appropriate 
fiscal policies. 

Any short-run offsetting operation has also to be integrated with 
other major objectives of fiscal policy, i.e., the achievement of rapid 
economic development without inflation and the equitable distribution 
of national income. This is of particular significance in underdeveloped 
countries because, first, governments have undertaken medium-term or 
long-term programs of economic development for the public sector 
and, second, only governmental action can offset the distorting effect 
of export booms on the distribution of national income in favor of the 
higher income groups. Since in underdeveloped countries only fiscal 
policy encompasses all three objectives, neither monetary nor com- 
mercial policy can fully take its place. 

The three objectives of fiscal policy will often be in conflict with 
one another. A proper balance between them can best be achieved by 
integrating the short-run offsetting operations with the long-term 
development program. Such an integrated fiscal program will require 
that the government draw up budgets providing for surpluses in booms 
and deficits in recessions, by having its expenditure increase at a 
steady rate while revenue rises in booms and declines in recessions. An 
active public debt policy of issuing loans during booms and redeeming 
them during recessions, especially with the private nonbank sector, 
would also form an essential part of the program. 

The essential aspect of such an integrated program will be the 
averaging of the rate of increase in government expenditure at a level 
which will not cause inflation. In regard to this, the long-term devel- 
opment program plays a basic fole. Once the rate of increase in ex- 
penditure is thus stabilized, the “net” built-in stabilizing effect (i.e., 


ment and enabling underdeveloped countries to form sensible investment patterns 
than fluctuating earnings are.” H. W. Singer, in his “Comment” on Kindleberger’s 
“The Terms of Trade and Economic Development,’ The Review of Economics 
and Statistics: Supplement, February 1958, p. 86. 
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the built-in stabilizers in the revenue structure less the built-in de- 
stabilizers in the expenditure structure) on the budget structure will 
produce the necessary surpluses in booms and deficits in recessions. 
The possibility of achieving a planned rate of increase in revenue and 
in current and capital expenditure, and also the most suitable com- 
position of capital formation, would then be greater. 

An integrated program such as this will reduce, but not elim- 
inate, the necessity of accurate annual forecasts of short-run fluctua- 
tions in prices and incomes in making the annual budget decision, i.e., 
whether the budget for the ensuing year should be in surplus or deficit. 
The primary need will be to forecast price and wage trends over the 
period covered by the development program. The development program 
will then provide the basic framework for the annual budget, leaving 
the built-in stabilizers in the revenue structure to take care of most 
of the impact of short-run fluctuations. Annual forecasts of short-run 
fluctuations will, however, still have an effect on the budget decision. 
Their effect will depend first on the extent of planning involved in the 
development program and second on its impact on the forecasts of 
price and wage trends on which the development program has been 
built. 

The budgetary operations of the Government of Ceylon during the 
years 1949-50 to 1956-57 did not for the most part follow such an 
ideal fiscal pattern. During this period, although Ceylon experienced 
two complete export cycles, the budget was in surplus only during the 
two years which covered the upward phase of the second cycle. There 
was a pronounced tendency for government expenditure to increase 
sharply during booms and to increase less, or even to decrease, in 
recessions. The increase in government expenditure was concentrated 
on current account, while capital expenditure increased slowly and 
by no means steadily. Government expenditure has been notoriously 
sticky in the downward direction, except through the impact (as in 
the case of food subsidies) of a decline in import prices. The sharp 
increases in government expenditure during booms resulted in an un- 
planned and accelerated increase in government expenditure and reve- 
nue over the whole period. As expected, variations in revenue were the 
mainstay of contracyclical fiscal policy, but revenue showed a parallel 
trend of increase through increased tax rates and tax coverage to 
match the rise in expenditure. 

The budgetary operations during the earlier years of the period 
were, to a large extent, influenced by the existence of large sterling 
balances, which encouraged the Government of Ceylon to increase its 
expenditures without too much regard for any contracyclical objec- 
tive. But Ceylon’s experience during the whole period also reveals some 
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of the difficulties which governments in underdeveloped countries may 
encounter in implementing a contracyclical fiscal policy, especially 
when it is not integrated with a fairly well-defined program of eco- 
nomic development. The difficulties arose mainly in regard to averaging 
the increase in government expenditure in the face of the destabilizing 
effect of fluctuations in prices and wages. Such fluctuations played an 
important role in Ceylon through food subsidies as well as through 
public pressures for increasing other expenditures when revenue in- 
creased during booms and against reducing expenditures in recessions. 
Other difficulties stemmed from the uncertainties of forecasting short- 
run fluctuations in prices and income (especially when noncyclical 
factors were present) and from inadequate data on the propensities of 
the private sector to consume, save, and invest, which are necessary 
in framing the annual budget. Public debt operations could play only 
a limited role which reflected largely the restricted role of monetary 
policy. And, finally, the “technical deficiencies” in budgetary proce- 
dures tended to aggravate the difficulties arising from other causes. 














The Theory of Forward Exchange and 
Effects of Government Intervention 
on the Forward Exchange Market 


S.C. Tsiang* 


HE THEORY OF FORWARD EXCHANGE badly needs a sys- 

tematic reformulation. Traditionally, the emphasis has always been 
upon covered interest arbitrage, which forms the basis of the so-called 
interest parity theory of forward exchange. Modern economists, of 
course, recognize that operations other than interest arbitrage, such as 
hedging and speculation, also exert a determining influence upon the 
forward exchange rate,’ but a systematic theory of forward exchange 
which explains precisely how the interplay of all these different types of 
operation jointly determine the forward exchange rate and how the 
forward exchange market is linked to the spot exchange market still 
appears to be lacking. 

The purpose of this paper is to work out a more compre‘iensive and 
systematic theory of forward exchange, which would enable *1s better to 
understand the behavior of the forward exchange rate ana to deduce 
the likely consequences of government intervention in the forward 
exchange market. 


* Mr. Tsiang, meni in the Special Studies Division, is a graduate of the 
London School of Economics, and was formerly Professor of Economics in the 
National Peking University and the National Taiwan University. He is the au- 
thor of The Variations of Real Wages and Profit Margins in Relation to Trade 
Cycles and of several articles in economic journals. 
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Some Definitions 


In this paper, the exchange rate will be expressed as the price of a 
unit of a given foreign currency in terms of local currency. Similarly, 
the forward exchange rate will be expressed as the unit price in local 
currency of foreign exchange bought or sold for future delivery. For- 
ward premium (or discount when negative) is to be understood as the 
discrepancy between the forward and spot exchange rates as a per- 
centage of the spot exchange rate. 

In normal circumstances, the forward exchange rate is determined 
by three main types of operation: 

1. Hedging in connection with foreign trade. This type of operation 
arises out of the normal desire of merchants who trade with foreign 
countries to insure themselves against the risk of exchange fluctuation 
affecting their current transactions, which are normally contracted 
months before the payments or receipts involving foreign currencies 
become due. The contracted amount of payment or receipt in foreign 
currency can be transformed immediately into an obligation or a claim 
fixed in one’s own currency by means of a purchase or sale of forward 
exchange of the same amount. 

2. Speculation. Speculation may be defined in a narrow sense and a 
wide sense. In the narrow sense, speculation in forward exchange means 
any sale or purchase which results in the deliberate incurrence of addi- 
tional risks of exchange uncertainty on the part of the operator—i.e., 
it increases the net open position (long or short)* of the operator— 
with a view to profiting from the discrepancy between the current for- 
ward rate and the probable future spot rate that the operator expects to 
prevail. Speculation in this narrow sense is to be contrasted with “hedg- 
ing,” which is defined as a sale or purchase of forward exchange calcu- 
lated to reduce the pre-existing exchange risks of the operator—i.e., 
it covers (or reduces) his original open position. In this narrow sense, a 
professional speculator who closes somewhat his excessive open (long 
or short) position because of a change in his expectations as to future 
spot rates or a change in the current forward rate must be regarded 
as a hedger performing a hedging operation. On the other hand, a mer- 
chant who chooses to hedge only a part of his exchange commitment, 
because the current forward rate is too high (or too low) in relation to 
the future spot rate which he expects, cannot be regarded as speculating 


8 As defined by Professor Kindleberger, an excess of uncovered claims over 
a in foreign exchange 1 is called a “long position”; an excess of debts over 
assets, a “short position.” See Kindleberger, International Economics (cited in 
psec 2), p. 40. 
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at all, even though his decision not to hedge is essentially similar to that 
of a speculator who takes a chance in incurring an open position. 

In a wide sense, speculation may be defined as the deliberate assump- 
tion or retention of a net open (long or short) position in foreign ex- 
change upon consideration of the current forward rate and the probable 
future spot rate which the operator concerned expects to prevail. Under 
this broad definition, a merchant who fails to hedge to the full extent 
of his net exchange commitment is, to a certain extent, speculating. This 
wider definition is the more convenient, since merchants who deliber- 
ately leave parts of their commitments unhedged are essentially making 
the same type of decision as professional speculators who deliberately 
assume risky commitments (open positions); consequently, the two 
actions can be analyzed in the same way. 

When speculation is defined in this wide sense, however, we must 
assume that merchants, acting as hedgers, automatically hedge to the 
full extent against their exchange commitments by purchases or sales 
of forward exchange unless the exchange risks are already eliminated by 
other arrangements. If some of them do in fact leave part of their risky 
commitments unhedged, we shall treat them as if they, this time acting 
as speculators, have reassumed net open positions by opposite forward 
transactions, offsetting part of the forward purchases or sales with 
which they have supposedly hedged themselves against all exchange 
risks in their original commitments that may arise out of their trade 
transactions. 

3. Covered interest arbitrage. Short-term funds have a natural tend- 
ency to flow from one country to another in search of the highest 
returns. Through the mechanism of the forward exchange market, such 
search for the highest returns can be divorced of any speculative ex- 
change risk; that is, the person (or institution) that transfers funds 
from one country to another in search of higher returns on investment 
can cover his spot exchange transactions by forward transactions in the 
opposite direction and thus avoid assuming any net open position in 
foreign exchange. Covered interest arbitrage may thus be defined as an 
international transfer of spot funds for short-term investment pur- 
poses covered by a simultaneous forward transaction of the same 
amount in the opposite direction. Such an operation leaves the net posi- 
tion and exchange risk of the operator unchanged, which is the essen- 
tial feature that differentiates it from both hedging and speculation. 

Normally, these three types of operation are likely to be performed 
by different groups of people or institutions; however, not infrequently 
the same person or institution may perform more than one type of 
operation at the same time. Commercial hedging (in the automatic 
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sense) is, of course, performed chiefly by merchants, and speculation 
chiefly by professional or amateur speculators. However, as we have 
already seen, speculation in the wide sense is practiced to some extent 
by merchants who decide not to hedge up to the full amount of their 
commitments. Interest arbitrage is engaged in chiefly by banks and 
other financial institutions; but, as we shall see later, merchants and 
speculators may, in a sense, engage in interest arbitrage in connection 
with their hedging or speculating operations. Furthermore, although 
banks usually profess that they do not, as a rule, take any speculative 
open positions in foreign exchange and strive to balance their positions 
in each currency at the close of each day, available statistics indicate 
that their net positions (both spot and forward) in each foreign cur- 
rency are not always zero and, therefore, that they are engaged in some 
speculative operations according to our definition in the wide sense. 

In normal cireumstances, these three types of operation constitute 
practically all the supply and demand for forward exchange. In times 
of abnormal disturbance, however, the authorities of the countries con- 
cerned may intervene directly in the forward market through forward 
purchases of their own currencies in order to prevent the forward dis- 
counts from widening too much—sometimes in addition to restrictions 
on interest arbitrage or speculation.* 


Covered Interest Arbitrage 


Since the traditional theory of forward exchange as set forth by 
Keynes in his Tract on Monetary Reform is based mainly upon the 
possibility of interest arbitrage, we shall now consider this type of 
operation on the forward exchange market. As pointed out above, short- 
term funds tend to flow from one center to another (say, from New 
York to London) if the rate of return in one center (London) is higher 
than that in the other (New York), after the risk of exchange fluctua- 
tions is eliminated by a forward exchange transaction in the opposite 


4 The central banks usually reserve the right to intervene in their forward ex- 
change markets for the purpose of influencing the forward rate for any particular 
foreign currency. In some cases, e.g., in the Danish and Swedish forward markets 
for US. dollars, the central banks concerned actually buy and sell forward dollars 
at their respective official spot buying and selling rates, with a certain discount for 
forward purchases and a certain premium for forward sales. However, at least one 
central bank, namely that of Belgium, has announced that it presently does not 
intervene in the forward markets for U.S. and Canadian dollars. Recently, there 
has been a debate going on in the United Kingdom with regard to the question of 
whether or not the authorities should intervene in the forward market. 
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direction. This proposition has been most precisely formulated by 
J. Spraos.® His formulation, with our own notation, is as follows: 


SR=spot exchange rate—say, the sterling-dollar rate, quoted in 
terms of dollars per unit of sterling; 


FR= three-month forward sterling-dollar rate quoted as for the spot 
rate; 


I*= short-term interest rate in New York per three months; 
I*= short-term interest rate in London per three months. 


The proposition can then be stated that short-term funds would tend 
to flow from New York to London, if 


FR 
seth) > tl ); (1) 


conversely, funds would tend to be transferred from London to New 
York, if 


FR 
seth) <Ut+h ). (2) 


For example, $100 invested for three months in New York would be- 
come $100 x (1+J*) ; and if the same sum in dollars is converted into 
sterling at the current spot rate and invested for three months in Lon- 
don and then converted back into dollars at the current forward rate for 


sterling for three months’ delivery, it would become $100x (I+ . 
If the latter sum is larger, arbitragers would gain a net profit by a 
temporary transfer of funds from New York to London; if smaller, the 
net profit would be gained by a transfer of funds from London to New 
York. It is then argued that, if the arbitrage funds do not run out, such 
arbitrage operations (say, transfers of spot funds from New York to 
London coupled with an equal amount of forward sales of sterling for 
dollars) would tend to eradicate this inequality through some or all of 
the following possible effects: raising the spot rate of sterling in terms 
of dollars (SR); lowering the forward rate (FR); raising the short- 
term interest rate in New York (J*) and lowering that in London (J°). 
Thus, the equilibrium relationship between the spot and forward ex- 
change rates on the one hand and the interest rates in the two financial 
centers on the other hand is said to be 


FR 
spate) = (+0). (3) 





5 Op. cit., pp. 87-89. 
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If =n is expressed as 1+, where p (ic, ae is the forward pre- 
mium (or forward discount, if negative) on sterling as defined above, 
then equation (3) becomes 


(1+p) (1+2°) = (1+/*). (4) 


If the term p/® in (4) is considered as of second order of small magni- 
tude and therefore neglected, this equation can be further simplified to 


p=I*—P. (4’) 


This corresponds to the usual verbal formulation of the so-called 
interest parity theory of forward exchange, which maintains that the 
forward premium (or discount) tends to be equal to the interest differ- 
ential between the two countries concerned.® The currency of the 
country with a higher interest rate tends to be quoted at a discount on 
the forward exchange market, compared with its current spot exchange 
rate. For instance, if the interest rate in London, I°, is greater than the 
interest rate in New York, J*, then p: is negative, i.e., forward sterling 
is at a discount. 

This equilibrium condition is not meant to be an exact one. First, the 
short-term rates of interest in both countries are not uniquely definable 
entities. There are different kinds of short-term rates in both countries. 
Second, as pointed out by Keynes at the very beginning, the profit rate 
on such arbitrage operations must exceed a certain minimum to be 
sufficient to induce arbitragers to take the trouble of arbitraging—i.e., 
there is a sort of minimum sensibile on the part of arbitragers, which 
Keynes put at 14 per cent per annum.” Thus, given a definite interest 
differential between the two countries, the forward premium (or dis- 
count) on sterling could still diverge 14 per cent per annum in either 
direction from the interest parity without inducing any arbitrage oper- 
ations to correct the divergence. Lastly, the most important shortcom- 
ing of the interest parity theory is the necessary proviso that, even 
when there is no official restriction of short-term capital movements, 


6 Spraos contends that the usual verbal formulation of the interest parity theory 
is consistent with his more rigorous formulation only if J” is negligibly small 
(op. cit., pp. 88-89). In making this assertion, however, he is not doing justice to 
the usual verbal formulation; for what is neglected there is simply the term pl’, 
which is a product of p, the forward premium (or discount), usually a small per- 
centage, and J’, the short-term interest rate in the foreign country per three 
months, another small percentage. Therefore, pl’ can be negligibly small, even 
when J° is not negligibly small. 

7 Keynes, op. cit., p. 128. Keynes’ original estimate of the minimum sensibile 
was readily endorsed by Einzig (op. cit., p. 172), Bloomfield (op. cit., pp. 52-53), 
and Spraos (op. cit., p. 95) 
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the theory is applicable only so long as “arbitrage funds do not run 
out,”® whereas in fact, as Keynes pointed out, “the floating capital 
normally available, and ready to move from center to center for the 
purpose of taking advantage of moderate arbitrage profits between 
spot and forward exchange, is by no means unlimited in amount, and 
is not always adequate to the market’s requirements.”® 

This proviso to the interest parity theory is often made, e.g., by 
Spraos, in a way that implies that the theory holds up to the point 
where arbitrage funds are about to run out, but ceases to hold beyond 
that point. In reality, the availability of arbitrage funds does not stop 
abruptly at any given point. What is more likely is that arbitragers 
(chiefly banks with overseas operations) will generally, after a certain 
point, become increasingly reluctant to transfer their spot liquid re- 
sources from the domestic center to any particular foreign center, say 
London, if the arbitrage operations they are induced to perform are 
persistently in the form of spot purchases against forward sales of, e.g., 
sterling. Similarly, after a certain point, they will become increasingly 
reluctant to transfer their spot liquid resources from their foreign cen- 
ters of operations back to their home market through persistent arbi- 
trage operations in the opposite direction. This follows from the fact 
that, for their regular business operations, banks and other financial 
institutions (or any firms with overseas operations) must have com- 
mand over certain amounts of spot liquid funds in every major overseas 
financial center; mere forward claims would not serve the purpose. 
That is to say, spot liquid assets yield some intangible returns of con- 
venience or liquidity in addition to their interest yields. Banks (and 
other financial institutions) would normally be expected to distribute 
their command over spot liquid assets in various financial centers in 
such a way that the marginal yields of interest cum liquidity (con- 
venience) net of exchange risks of liquid assets would be approximately 
equal between different financial centers. As a bank, say in New York, 
is induced to arbitrage on the forward exchange market in the direction 
of spot buying of sterling against forward sale of sterling of an equal 
amount, its spot liquid assets in New York are reduced and those in 
London increased by that amount, though with the insurance that this 
amount of sterling can be transferred back into dollars at a fixed rate 
on a future date. As a result, the marginal yield of convenience of its 
funds in New York would be increased, while that of its funds in Lon- 
don would be decreased. To induce it to make further arbitrage opera- 
tions in the same direction, i.e., to purchase more spot sterling against 


8 Spraos, op. cit., p. 88. 
9 Keynes, op. cit., p. 129. 

















82 ¢ INTERNATIONAL MONETARY FUND STAFF PAPERS 


forward sales, the margin of profit represented by the gap between 
interest parity and the current forward premium (or discount) would 
have to increase. Thus the equilibrium condition for each arbitrager 
(this condition has to be stated for each arbitrager, for the marginal 
convenience yields of liquid assets in various centers are likely to be 
different for different arbitragers) should be revised to 


FR-—SR 
= —————_ = ‘a a) _§ (Jb b 
rT (12+p4) — (1’+p3) (5) 


where p{ is the subjective marginal convenience (or liquidity) yield 
to the individual arbitrager, 7, of his net short-term liquid assets in 
New York, and p° that of his net short-term liquid assets in London. 
Obviously, p* and p* are decreasing functions of his net short-term 
liquid assets in New York and in London, respectively. Since an arbi- 
trager (qua arbitrager, who under our definition does not assume any 
exchange risk) will always match his purchase of forward exchange 
(sterling in the present case) with an equal amount of sales of spot 
sterling exchange, his spot liquid assets in New York would be increased 
by the amount of his current net purchases (purchases minus sales) of 
forward sterling exchange less his past contracts of purchases (minus 
sales) that fall due currently and which may be regarded as swapped 
against new contracts. By the same token, his net liquid assets in Lon- 
don would be reduced by the same amount. If we make the simplifying 
assumption that all forward exchange contracts are for three months’ 
(90 days’) delivery, then the short-term assets of a typical arbitrager 
in New York may be represented as 


P 


t 
St,=2 Diy+A% (6) 

t—89 
where S%, denotes the total net short-term assets of the arbitrager, 2, 
in New York on day t; Di is his net purchase of forward exchange on 
day t, which may be negative if he sells more than he buys on that 
day; and A represents his other net short-term assets in New York 
unrelated to his foreign exchange dealings. Similarly, his net short-term 

assets in London may be represented as 


t 
S?.=-ZD.tA' (7) 

t—89 
where S°, denotes his total net short-term assets in London on day t, 
and A’ his other net short-term assets in London unrelated to his for- 
eign exchange dealings. Dj, is defined in the same way, but, for the 

reason explained above, it takes an opposite sign here. 

If the liquidity (convenience yield) functions of his net short-term 
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assets in New York and London may be approximated by the following 
linear equations 


‘t 
ei = Pi Si tai=—p,"(Z Dirt Af) +a (8) 
t—89 
t 
eo =—p,°S? +6i=0;,°(2 Dis— At) +B: (9) 
t—89 


where p* and p’, are positive coefficients and a and f; are positive 
constants, then it can be readily shown that the demand for (or supply 
of, if the demand turns out to be negative) forward sterling exchange 
on the part of the arbitrager concerned is a decreasing function of the 
forward premium minus the excess of the domestic interest rate (New 
York rate) over the foreign interest rate (London rate). By substitut- 
ing (8) and (9) in (5), we get 


t 
pe— (14-11) = — (0° +0;") 2 Dir—p "A+," Ai t+ai—Bi, 
t—-89 
or 


t-1 


Die= oe Ce — 4-1") 40° AS—0  A2—ait Bi} — 2 Diz (10) 
t—89 


(p = i’) 
where p; is the forward premium on sterling. Given the forward con- 
tracts that the arbitrager had already entered into in the past, his 
current demand for forward sterling exchange, Di, is a decreasing 
function of [p,—(17—1°) ]. 

Di: can, of course, be negative as well as positive, that is to say, the 
arbitrager may be induced to arbitrage in the direction of selling for- 
ward against spot buying as well as in the direction of buying forward 
against spot selling. It is quite obvious from (10) that, if his outstand- 


ing previous forward contracts are predominantly forward purchases 
t—1 


of sterling, ie., if }> Di is a large positive magnitude, he would be 


t—89 
more inclined to arbitrage in the direction of selling forward against 
spot buying of sterling, or more reluctant to arbitrage in the direction 
of buying forward against spot selling of sterling. 

FR.—SR;, 


SR, 
as J% and J° may be regarded as given (unless he has an oligopolistic 
or oligopsonistic influence on the spot exchange rate and the interest 
rates in the two centers), equation (10), therefore, also gives his de- 
mand for forward exchange as a decreasing function of the current 
forward rate FR;. 


Since p:= and, for an individual arbitrager, SR; as well 











84 INTERNATIONAL MONETARY FUND STAFF PAPERS 


The aggregate demand on the part of arbitragers as a whole is ob- 
tained by totaling the individual demand functions for all the arbi- 
tragers: 


ae t-1 

EDu= Bae lpe— (M-TePAt—ePAb—atB)—Z BD — (11) 
i i (0° +0;’) i t-89 

The essential characteristics of the aggregate demand function for 

forward exchange on the part of arbitragers as a whole remain un- 

changed, compared with the demand function for an individual arbi- 

trager. The aggregate demand, )°D,, is still a decreasing function of 


[p: — (1°—1°) ]. Again, if the aggregate outstanding forward contracts, 
which arbitragers as a whole have entered into in the past, are pre- 


t=1 

dominantly forward purchases of sterling, i.e., if > >> Dj, is a large 
i t-89 

positive magnitude, the arbitragers would, on the whole, be more in- 

clined to arbitrage in the direction of selling forward and buying spot, 

or more reluctant to arbitrage in the direction of buying forward and 

selling spot. 

There is, however, one important point of difference: for arbitragers 
as a whole, SR,, I%, and 7° may not be given but may be functions of 
the aggregate demand, even though individually none of them may be 
powerful enough to affect these variables. As pointed out above, an 
arbitrager, qua arbitrager, would match an increase in his forward 
position by a corresponding decrease in his spot position (or vice 
versa). An increase in his forward position implies an excess of his 
current net purchase of forward exchange over the previous forward 
purchase contracts (net of previous forward sale contracts) that fall 
due on the current day. If we make the simplifying assumption that 
all forward contracts are for 90 days’ delivery, then the current change 
in his net forward position is 

t t-1 
2 Diz— ZB Dir= Dit— Dit-v0 (12) 

t—89 t—90 
The corresponding adjustment in his spot position which he has to make 
to avoid a net open position (spot and forward) is, therefore, 
—(Diz —Dit-oo). If his current net purchase of forward sterling exceeds 
his previous net forward purchases due for settlement on the current 
day, i.e., if (Dit-Dit-oo) >0, he would sell spot sterling of an equal 
amount, and vice versa if (Di:—Dit-oo) <0. Therefore, the aggregate net 
purchase (or sale) of spot sterling by arbitragers as a whole on ac- 
count of their arbitrage operations is equal to — (> Dis— )Dit_oo). If 
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this is a positive magnitude, it indicates an aggregate net purchase; if 
negative, it indicates an aggregate net sale. 

Unless SR and J are rigidly pegged by the monetary authorities, 
they tend to be pushed up by the aggregate net purchase of spot ex- 
change by arbitragers as a whole. On the other hand, J® tend to be 
lowered by the transfer of spot funds to London by arbitragers as a 
whole. That is 


OSR, 
(ZDit-0— ZDi) 





20 
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O(ZDi+-vo— ZDix) 
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< 
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Hence, given }~D +9 as a predetermined quantity, 


v 


OSR; 
O(2D31) ~ 


ar 
O(2Dix) ~ 


and 





ar’ 
dads)?” 


We shall leave the determination of the spot rate of exchange for 
later discussion, as we shall see that, unless it is pegged, it must be 
determined jointly with the forward exchange rate. We shall also re- 
frain from broadening our model to encompass all the variables and 
equations that are relevant for the determination of the interest rates 
both at home and in the foreign center concerned. We shall merely 
assume that the domestic and foreign short-term interest rates may be 
approximated by the following linear equations: 

I= 1-19 (ZDie— ZDit-90) (13) 
and 
T= 1+I"°(2Die— ZDit-90) (14) 





a 
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where J¢* and J°* are determined by factors extraneous to our limited 

model and J’¢ and J” are positive coefficients representing, respectively, 
al’ ar’ 


~ 8(>sDu- 2 Daw) “CE Das DD iw) 


FR.-SR: we get 
SR, ’ g 





Substituting (13) and 


(14) in (11) and writing p,= 


FR.:— SR: 


2Di=— 
: t | SR, 


— 1-1) — (Fe +1") DDuwtoitAt-pPAt arts 


t-1 


t t—89 


(U=+T") tt is obvious that th 
where $= LG tp) ar +laaem 7’ is obvious that the 


greater the effects of arbitrage operations upon the domestic and for- 
eign interest rates, the smaller (numerically) the elasticity of arbi- 
tragers’ demand for forward exchange. 

Thus the analysis of the behavior of covered interest arbitragers at 
best provides us merely with a demand (or supply) curve for forward 
exchange on the part of arbitragers. To assume that such a demand 
function on the part of only one sector of the dealers in the forward 
exchange market would by itself determine the forward exchange rate 
is to assume by implication that such a demand curve is perfectly elas- 
tic over a sufficiently wide range to overwhelm all other demands and 
supplies. We have just seen, however, that this demand is normally less 
than perfectly elastic either as a function of the current forward rate or 
as a function of the divergence of the forward premium (or discount) 
from the interest differential. 
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Speculation in Forward Exchange 


We shall next analyze the speculative demand for (or supply of) | 
forward exchange. We shall adopt the wider definition under which we ‘ 
mean by speculation in foreign exchange any deliberate assumption of 
a net open position (an excess of uncovered claims over liabilities, or 
the other way around) in a foreign currency. Such an open position can, 
of course, be created through dealings either in forward exchange or in 
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spot exchange—in other words, speculation can be either in the for- 
ward market or in the spot market. We shall, however, first tenta- 
tively assume that all speculation in foreign exchange is in forward 
exchange, as this is indeed the most convenient way of speculating in 
foreign exchange. This assumption will not impair the generality of the 
analysis, since it will presently be shown that speculation in spot 
exchange can always be treated as a combination of speculation in 
forward exchange and an interest arbitrage operation such as that 
described above. 

Suppose that a speculator with no initial net commitments (or net 
position) in foreign exchange, and hence with no exchange risk to begin 
with, is confronted with the current forward rate. If he believes that 
the future spot rate (90 days from the current day) is likely to be 
higher than the current forward rate, he would purchase forward ex- 
change, and thus assume a long position, until the marginal risk of 
extending his long position by an extra unit of foreign exchange is only 
just compensated by the margin by which his expected future spot rate 
exceeds the current forward rate. That is, his equilibrium position can 
be represented as 


ERi— FRi=rjt (16) 


where ER; is, in the expectation of the speculator concerned (denoted 
here by the subscript j), the most probable future spot rate 90 days 
from the current day, and rj; is the marginal risk of extending his long 
position in foreign exchange. 

The expected future spot rate of any speculator is never a definite 
rate, but a range of possible rates with different degrees of probability. 
However, as long as a speculator’s expectation as to the future spot 
rate is normally distributed, it can always be uniquely represented by 
the most likely expected rate (or the mean expected rate) and the 
variance (or its square root, the standard deviation) of the probability 
distribution of his expectation. Thus whenever we speak of the expected 
rate of a speculator, we always mean the most likely future spot rate 
in his expectation, or his modal estimate of the future rate. 

Obviously, rj is an increasing function of the speculator’s current 
purchase of forward exchange, Dj, and the variance of the probability 
distribution of his current expectation, oj. Thus 


ERjt— FRi=1;{ Djt, oj} (16’) 


Conversely, a speculator with no initial net position would sell for- 
ward exchange, and thus assume a short position, if he believed that 
the future spot rate was likely to be lower than the current forward 
rate, until the marginal risk of extending his short position by an extra 
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unit of foreign exchange was only just compensated by the margin by 
which the current forward rate exceeded his expected future spot rate. 
The marginal risk for such a speculative seller of forward exchange is 
obviously an increasing function of his current sale of forward exchange, 
— Dye (according to our convention, sales of forward exchange are to 
be treated as negative purchases), and the standard deviation of the 
probability distribution of his current expectation, o,. That is 


FR.— ERiu=re{ — Dit, oxe} (17) 
which, put in the same form as (16’) above, gives 
ERw—FR,= —rk{ — Dit, one} (17’) 


Comparison between (16’) and (17’) suggests that the equilibrium con- 
ditions for a speculator who purchases forward exchange and for one 
who sells are essentially the same. When the left-hand side of the 
equation is written as HR; — FR, the marginal risk on the right-hand 
side takes positive or negative sign according to whether the speculator 
concerned is a purchaser or a seller of forward exchange, i.e., according 
to whether Dj: is positive or negative. The standard deviation of his 
expectation, oj, which is always a positive magnitude, affects only the 
magnitude of his marginal risk but not its sign. Thus the speculator 
concerned will be a buyer or a seller of forward exchange according to 
whether his expected rate is higher or lower than the current forward 
rate. 

The problem becomes much more complicated, however, when the 
assumption is waived that the speculator has no initial net position, and 
hence no initial exchange risk, before he makes any purchase or sale on 
the current market. If he has already accumulated a large long position 
from his previous purchases of forward exchange, the excess of his cur- 
rent expected rate over the current forward rate has to be quite con- 
siderable to induce him to make any further purchase of forward 
exchange. Indeed, he may become a seller of forward exchange to cover 
his pre-existing long position, when the excess of his expected rate over 
the forward rate is reduced even though it is still positive. Conversely, 
if he already has a large short position from his previous sales of for- 
ward exchange, his current expected rate would have to fall consider- 
ably short of the current forward rate to induce him to make further 
sales of forward exchange; and if the gap is so reduced that he decides 
to close his initial overextended (in the light of the new situation) 
short position, he may become a purchaser of forward exchange even 
though his expected rate still falls short of the current forward rate. 
The difficulty of this problem lies in the fact that his initial short or 
long position is an aggregate of his previous purchases and sales which 
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have been contracted during the past 89 days and which therefore have 
days to maturity varying from 1 to 89. Purchases or sales that 
were contracted yesterday, though possibly at a different forward rate, 
have almost the same effect upon his willingness to make further pur- 
chases or sales today as purchases or sales concluded today, whereas 
purchases or sales contracts that are to mature in a day’s time are 
already written off as realized profits or losses almost as definitely as 
contracts that have already matured.?° 
It appears, therefore, that past contracts of purchase or sale would 
affect the speculator’s willingness or reluctance to take on more com- 
mitments in different degrees, varying in direct relation to the number 
of days the contracts have to run before maturity. If the effects of past 
forward commitments upon the speculator’s current risk position are 
assumed to diminish exponentially, and his current marginal risk to be 
a linear homogeneous function of his current and past commitments,™ 
his marginal risk may be represented as 
15t= 75 (Dje+AjDjtat+djDjt-ot : + > +} °Dje-29) (18) 
where y; is a positive coefficient, A; a positive fraction measuring the 
diminishing influences of past commitments such that \§° is practically 
zero, and Dj, Djs, ete., are the speculator’s net purchases of forward 
exchange on the days indicated by the second subscripts. Each of these 
D,’s may be either positive or negative. 
It may be shown” then that 


r= ViDjetArita (19) 





10 For a speculator—and indeed for hedgers as well—the maturity of a forward 
contract does not mean that the contracted amount of foreign exchange will 
actually be delivered against full payment in local currency. A matured forward 
contract is usually settled by the contracting parties taking the profit, or paying 
the loss, implied in the difference between the contracted forward rate and the 
actual current spot rate at the moment of maturity. 

11 An homogeneous function is appropriate here, because equations (16’) and 
(17') indicate that the marginal risk of the speculator takes the sign of his com- 
mitments. 

12 Let us define the shift operator E in such a way that 


Diy= ED, and Dii= ED, 
When E is applied to equation (18), that equation can be rewritten as 


1 E 
rie iD (LXE NEA - + NSE) = di = ige 
= 


1—-\E3 E-» 
That is rit(E—d,) =yjED;; 

or reat =ViDiew 

hence Tie—Ajritea=iDjt 


or rpe=yjDjebArjea.- 
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This function for the marginal risk of the speculator indicates that his 
current marginal risk is not only an increasing function of his current 
purchases of forward exchange (sales are treated as negative pur- 
chases), but that the risk freshly incurred by current purchases has to 
be added algebraically (i., allowing for signs) to a remnant of his 
marginal risk of the day before. And the marginal risk of the day before 
would be positive or negative according to whether his weighted cumu- 
lative position on that day is long (positive) or short (negative). 
Substituting (19) in (16), we get 


ERjt— FRe=yjDjetdirita (20) 
and hence 


Dir= a (ERi:— FR:) ~. (21) 
Vi Vi 

Equation (21) may be regarded as a linear approximation of the 
demand (or supply) function for forward exchange on the part of a 
speculator regardless of whether he is initially in a long or a short 
position. 

The aggregate demand (supply) function of speculators as a whole is 
the aggregation of a set of equations like (21), ie., 


1 " 
ZDjt= > (ERj— FR,)— Da ris 
i jv 7Vi 


—_— ~o 
= D—(ER:— FR) —2—rj1 (22) 
77%i i7Vi 


where ER;, the weighted average expected rate of all speculators, is 
defined as DER, / De 
7 7 

The essential characteristics of the aggregate speculative demand 
function remain the same as the demand functions of the individual 
speculators; the aggregate speculative demand (or supply) is an in- 
creasing (decreasing) function of the excess of the weighted average of 
the expected rates of all the speculators over the current forward rate 
and a decreasing (increasing) function of their aggregate weighted 
cumulative long positions. 

Equation (22) gives the aggregate speculative demand for forward 
exchange as a definite function of the current forward rate only when 
the weighted average expected rate of all the speculators is either given 
independently of the current forward rate by extraneous factors or is 
a known function of the current forward rate (as well as of other ex- 
traneous factors). We shall not be able to go into the details of the dv- 
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namics of the formation of exchange rate expectation here. Suffice it 
only to point out that if the average current expected rate is influenced 
by the current forward rate so that it is adjusted upward when the 
current forward rate increases, the aggregate speculative demand for 
forward exchange would become much less elastic and might even 
become an increasing function of the current forward rate. Write 


ER.:=ER*+nFR, 


where FR* is given by extraneous factors and y represents the influence 
of FR; upon ER,. Substitution of this equation in (22) produces 
SD =) pr + SER Dies (22") 
i i. OYVi 7 Vi i Vi 

If (y—1)>0, the aggregate speculative demand is an increasing func- 
tion of the current forward rate. If 7=1, the aggregate speculative de- 
mand is entirely determined independently of the current forward rate 
by extraneous factors and lagged variables. Normally, however, the 
current forward rate is unlikely to have a considerable direct influence 
upon the average expected rate of all the speculators, so that the 
aggregate speculative demand can be expected to be a decreasing func- 
tion of the current forward rate. 

It has been pointed out above that a speculator in foreign exchange 
may speculate on the spot market as well as on the forward market. 
Speculative purchases of spot exchange, however, unlike those of for- 
ward exchange, cost the speculator interest charges and the sacrifice 
of liquidity on the local currency funds that he must raise in order to 
buy the foreign exchange. On the other hand, the spot foreign exchange 
he purchased can earn him interest and convenience abroad until the 
time he decides to part with it. The converse is true for speculative 
sales of spot exchange. 

The equilibrium condition for a spot speculator would be 

ERju— SRe=rr+ SRL (4 +05) — (12 +0?) J (23) 
where SR; is the current spot rate, rj; the marginal risk of extending 
his current long position in foreign exchange, 7% and J° the current 
short-term rates of interest at home and in the foreign center, and 
p5: and p’, the marginal subjective yield of convenience (or liquidity) 
to the speculator concerned of funds at home and in the foreign center, 
respectively. Since the possibilities of speculating on the spot market 
and on the forward market are both open to the speculator concerned, 
this equilibrium condition must exist side by side with equation (16), 
i.e., HRy — FR:=rjt, if he indulges himself in both forms of speculation. 
The marginal risk of extending his current long (or short) position by 
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spot or forward dealings must be the same, since the risk of loss in- 
volved in a wrong expectation is the same. That is, rj; in (23) and (16) 
must be the same. 

When the left-hand and right-hand sides of (16) are subtracted from 
the corresponding sides of (23), the result is 

FR.—SR.=SRA(I¢+05,)— (it ej] 

which is identical in form to the equilibrium condition of a typical 
interest arbitrager stated in equation (5) above. Thus a speculator who 
speculates on the spot exchange market may, in fact, be regarded as 
acting implicitly in the combined capacity of an interest arbitrager and 
a forward exchange speculator. If he speculates by buying spot foreign 
exchange (instead of buying forward exchange), what he is doing is in 
fact equivalent to acting first as an interest arbitrager in buying spot 
exchange against a sale of an equal amount of forward exchange and 
then as a forward speculator in buying the forward exchange from him- 
self (in the former capacity) in the expectation that the future spot rate 
will rise higher than the current forward rate and yield him a pure 
speculative gain. If he speculates by selling spot exchange (instead of 
forward exchange), he is in fact acting first as an interest arbitrager in 
selling spot exchange against an equal amount of forward purchase, 
and then as a forward speculator in selling the forward exchange to 
himself in the former capacity in the expectation that the future spot 
rate will turn out to be lower than the current forward rate. 

Thus the tentative assumption stated above, that all speculation in 
foreign exchange is carried on in the forward market, does not impair 
the generality of our analysis as long as speculators who in effect 
speculate in the spot market are treated according to their implicit dual 
capacity, namely, first as interest arbitragers and then as speculators 
in forward exchange. 

In fact, speculators in foreign exchange will speculate in spot ex- 
change only if they find it cheaper to perform the implicit interest 
arbitrage themselves rather than to leave it to the professional arbi- 
tragers, i.e., banks. In other words, unless they find that they can 
carry the speculative stock of spot exchange at a lower net interest and 
liquidity cost than the banks, they will prefer to concentrate on specu- 
lative operations in the forward market only. 


Hedging in Connection with Foreign Trade 


Under the wide definition for speculation that has been adopted in 
this paper, a merchant who takes a chance in not covering his commit- 
ments in foreign exchange with a forward purchase or sale is treated as 
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a speculator; therefore, it will be assumed that all foreign trade trans- 
actions contracted for future payments automatically lead to corre- 
sponding amounts of purchases or sales of forward exchange. A current 
import contract would automatically give rise to a demand for forward 
exchange (on the part of the domestic importer if the contracted pay- 
ment is stipulated in foreign currency, or on the part of the foreign ex- 
porter if the payment is stipulated in domestic currency). A current 
export contract would automatically give rise to a supply of forward 
exchange (on the part of the domestic exporter if the payment is stipu- 
lated in foreign currency, or on the part of the foreign importer if the 
payment is stipulated in domestic currency). 

It is true that, by immediate purchases or sales of spot exchange 
importers and exporters can equally get rid of the risks connected with 
the exchange rate uncertainty at the time of payment. Thus, for in- 
stance, an importer could pay for his order either in advance or so 
many days after receiving the documents of shipment. As Spraos has 
pointed out,!* however, hedging by purchase or sale of spot exchange is 
really equivalent to a combination of hedging by means of forward ex- 
change and an interest arbitrage operation by the hedger himself. 
This can be demonstrated more precisely in the following way. The cost 
of eliminating the exchange risk of an importer by means of a forward 
purchase may be represented as ER,— FR, where ER, is the expected 
future spot rate of the importer concerned. On the other hand, the cost 
of eliminating the exchange risk by an immediate purchase of spot 
exchange may be represented as ER,—SR[1+ (12+ %) — (1’+p°) ] 
where J* is the domestic rate of interest that the importer has to pay to 
raise the funds for the immediate purchase of spot exchange; p? is the 
sacrifice of liquidity at the margin for thus diverting the use of his 
funds or borrowing power; and (J*+ °) may be regarded either as the 
discount he can obtain from his trading partner for advance payment— 
in which J® and p> represent the interest rate in the foreign center and 
the marginal convenience his partner can receive from the funds—or 
as the interest and convenience he can obtain himself by putting the 
exchange funds aside in the foreign center pending the future date of 
payment. 

It may then be observed that hedging by advance purchase of spot 
exchange really implies an interest arbitrage operation by the hedger 
himself; for 

ER,—SR{1 +(I*+p%) — (I*+p’)|= ER,— FR+FR—SR1+ (e+e) — (I? +9) 


That is, hedging by advance purchase of spot exchange is equivalent to 
acting first as an interest arbitrager in buying spot exchange against 


13 Spraos, op. cit., pp. 92-95. 
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a sale of an equal amount of forward exchange and then as a hedger in 
buying the forward exchange supplied by himself in the former capacity. 
If the hedger concerned attains his equilibrium as an implicit interest 
arbitrager, so that, in conformity to (5) above, 


FR-SR 
a tin (I2+p%)— (I>+p%) 
or 
FR=SR{1+ (I2+p%)— (I*+p°)] 
then 


ER.—SR{1+ (I2+p%) — (I'+p°)]= ER.—FR 


i.e., the two ways of hedging would be indifferent to him. 

Mutatis mutandis, the analysis is the same for exporters who hedge 
by advance sale of spot exchange (including the discount of drafts on 
their trading partners or their partners’ banks). 

Thus it may be assumed that all currently contracted imports and 
exports that need hedging (which means practically all import and 
export contracts that are not directly financed by foreign long-term 
investment) automatically constitute demands for and supplies of for- 
ward exchange on the forward market, as long as those importers and 
exporters who hedge their commitments by advance purchases or sales 
of spot exchange are treated as both hedgers in the forward exchange 
market and implicit interest arbitragers. 

It is sometimes pointed out that, apart from international trade in 
goods and services, foreign investments and the holdings of internation- 
ally traded commodities may give rise to demands for hedging by 
forward exchange. However, as described above, hedging of short-term 
foreign investments by means of forward exchange is simply a compon- 
ent part of covered interest arbitrage. The demands for (or supplies of) 
forward exchange arising from such operations have already been clas- 
sified as arbitrager’s demands (or supplies) (see section, Covered Inter- 
est Arbitrage, above). As for long-term foreign investments, the ex- 
change risks involved therein cannot be adequately hedged by means 
of forward exchange. An exchange contract due in three months is an 
inappropriate hedge for a ten-year bond. Insofar as holdings of inter- 
nationally traded commodities are concerned, the facilities of hedging 
are much more adequately provided by the futures markets in those 
commodities. 

Therefore, the assumption will be made here that the demand and 
supply of forward exchange for hedging purposes arise almost entirely 
from contracts of imports and exports of goods and services, and that 
other sources of demand or supply for hedging purposes either are 
already accounted for as arbitragers’ demands or are negligible. 
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Equilibrium of the Forward and Spot Exchange Markets 


The forward rate of exchange, like all other prices on a free market, 
will be determined at the level where demand equals supply. If supply 
is treated as negative demand, as it was above, then the forward rate 
will be determined at the level where aggregate net demand (or excess 
demand) for forward exchange on the part of all dealers in the for- 
ward market is zero. That is to say, if it is assumed that there is no 
government intervention, the equilibrium condition of the forward ex- 
change market is 


LDir+ DDjt+ (Mi—M%) — (X:—X*) =0 (24) 
7 7 


where >>D,, is the aggregate net demand for forward exchange on the 


part of interest arbitragers (including the implicit arbitragers who 
operate as speculators or hedgers at the same time) ; }>Dj, is the aggre- 


7 

gate net demand on the part of speculators (including those merchants 
who deliberately leave parts of their foreign exchange commitments 
unhedged); M; measures import contracts currently entered into; 
M* is the part of current import contracts directly financed by long- 
term foreign investments; X; represents export contracts currently 
entered into; and X%* is the part of current export contracts directly 
financed by long-term investment abroad by domestic residents. 

Since the amount that importers would actually have to pay for 
their foreign exchange obligations, including the premium for exchange 
risks, and the amount that exporters would actually receive in do- 
mestic currency for their sales proceeds abroad, net of the premium for 
exchange risks, are governed by the forward rate, current imports and 
export contracts are primarily functions of the current forward rate 
rather than of the current spot rate; viz., 


(M,—M*)=M{FR.} (25) 

(X:—X4) =X{FRi} (26) 

Provided that the spot exchange rate is given, e.g., pegged by the 

monetary authorities, equations (15), (22’), (24), (25), and (26) would 

be sufficient to determine the current forward rate together with the 

aggregate demand for forward exchange on the part of all arbitragers 

(implicit as well as explicit); the aggregate demand of forward ex- 

change on the part of speculators; current import contracts; and cur- 
rent export contracts. 

The determination of the forward rate is illustrated by Diagram 1. 
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DiacraM 1 
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In this diagram, (M,—M*) is represented by a rather inelastic down- 
ward sloping line, and (X,— X*) by a rather inelastic upward sloping 
line. The aggregate speculators’ demand for forward exchange, } Dj, 


is drawn as a rather elastic downward line with reference to a fixed 
point on the vertical axis representing the average expected rate of all 
the speculators determined by extraneous factors, i.e., ER*. This line 
cuts the vertical axis at a point below ER* indicating that when FR; 


equals Ri, speculators’ demand would be negative (i.e., DER 


ns happens to be negative.’* The arbitragers’ demand curve for 
3 Yi 


forw ard exchange is drawn with reference to a given spot rate, SR. 
Since arbitragers’ demand is a function of the percentage gap between 
the forward rate and the spot rate (rather than a function of the ab- 
solute level of the former), the position of this curve would obviously 
shift with any change in the spot rate. If the spot rate is pegged, as 
is assumed for the time being, the forward rate is determined as fol- 


14 See equation (22’) above. When FR,=ER*, equation (22’) becomes 


ZDjt= pT Ta > <a 
i i BL] 7 Vi 


Thus speculators’ aggregate demand will be negative at the forward rate equal to 
ER", if the right-hand side of this equation is negative; and conversely. 








THE THEORY OF FORWARD EXCHANGE 97 


lows: Add the horizontal distances between the speculators’ demand 
curve he D,:) and the vertical axis to the corresponding horizontal 


distances between (M,—M*) and the axis to form the (M,—M*+ > Di) 


2 
curve. The equilibrium forward rate (given the spot rate, SR;) will then 
be the rate at which the excess of the demand of importers and specula- 
tors over the supply of exporters, CD in Diagram 1, is exactly equal 
to the arbitragers’ supply (negative demand), AB; that is, (M,—M?*) 
+ >oDit— (X:—X*) = — OD ys, a8 indicated by (24). 


2 t 

If the spot exchange rate is not pegged by the monetary authorities 
but must be regarded as an endogenous variable dependent upon, inter 
alia, arbitragers’ purchases or sales of spot exchange, then the system 
of equations outlined above is not determinate until one more equation 
is added, viz., that for equilibrium of the spot exchange market. In other 
words, the forward rate is indeterminate unless the spot rate is de- 
termined atthe sametime. 

For the sake of simplification, assume that all import and export 
contracts uniformly stipulate for payments in 90 days, to coincide with 
the length of forward exchange contracts; then the equilibrium of the 
spot exchange market (i.e., equality between the supply of and demand 
for spot exchange) may be written as 


(Mi_oo- M99) — (Xt-0—X 490) +LLi— (X4—M) J= (ZDin—ZDir-0) +G: (27) 


where (M;-s90.—M*_,,) denotes import orders, not directly financed by 
foreign long-term investment at home, that are currently due for pay- 
ments; (X+-9—X*_9,) denotes export orders (excluding those directly 
financed by domestic long-term investment abroad) currently due for 
receipt of payments; L; represents net current long-term capital out- 
flow (or inflow when negative) and, therefore, L,—(X*—M?*) denotes 
the change in net current long-term capital movement not used directly 
to finance exports or imports; (}>Di:— >-Dit_90), as already explained 


above, represents the net sales (or purchases when negative) of spot 
exchange by arbitragers to cover the net increases (or decreases when 
negative) in their forward positions; and G is the net sale (purchase 
when negative) of spot exchange by the monetary authorities of either 
of the two countries concerned?’ for stabilization purposes. 

In this equation, all the lagged variables are of course predetermined 
and hence totally independent of the current spot rate. Only }°Dit, G:, 


L,, X*, and M* are functions of the current spot rate, and the last 


15 The sale of sterling for local currency by the U.S. monetary authorities is 
equivalent to the purchase of dollars with local currency by the British monetary 
authorities. To avoid confusion, however, we must continue to call one currency 
(say, sterling) the foreign exchange and the other (say, dollars) the domestic 
currency. 
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three may not be very elastic with respect to the current spot rate. The 
role of >> Dj, is particularly important inasmuch as it is not only a 


function of the spot rate, but is also a function of the forward rate. It 
thus provides the vital link between the spot and forward markets. In 
fact, by singling out >°D,, and shifting it to one side, (24) and (27) 


can be combined into a single equation, as follows: 
ZDir= (Xi—X%) — (Mi— M4) — TDje=[Li— (X-M) 1-4: 
i 7 


= { ZDix-vot (M1-90— M45) i (Xt-90—X 4 90) } (28) 


This means that the forward and spot rates will be jointly determined 
in such a way that, at the joint equilibrium of both markets, the excess 
supply (or demand if negative) of forward exchange (excluding arbi- 
tragers’ demand for foreign exchange) on the forward market and the 
excess demand (or supply if negative) for spot exchange (again ex- 
cluding arbitragers’ supply of spot exchange in order to cover their 
current purchases of forward exchange) on the spot market would both 
be equal to the demand for forward exchange on the part of arbitragers 
under the equilibrium forward and spot rates (i.e., under the equilib- 
rium forward premium or discount). 

This joint equilibrium condition of the two markets is illustrated by 
Diagram 2. At the equilibrium spot rate, OH, the excess supply of spot 


DiacraM 2 
Spot Rate Forward Rate 


ee, 


My- Mt 


Xt- Xt 









M,-M5 + ; Dit 


Ly-X;+ My + sum of 
lagged variables 
in equation (28) 











oO Amount of spot exchange 0° Amount of forward exchange 














THE THEORY OF FORWARD EXCHANGE 99 


exchange (exclusive of arbitragers’ demand for spot exchange) is AB; 
and at the equilibrium forward rate, O’F, the excess demand for for- 
ward exchange (exclusive of arbitragers’ supply, in the present case, of 
forward exchange) is CD. The joint equilibrium condition expressed in 
equation (28) implies that AB=CD=EF, where EF is arbitragers’ 
O’F—OH 

OH ° 

In Diagram 2, the function G;, i.e., the supply of spot exchange by 
the monetary authorities, has been drawn as a fairly elastic increasing 
function of the spot rate. The shape and elasticity of this function 
depend, of course, upon the stabilization policy adopted by the mone- 
tary authorities; no attempt is made here, however, to discuss this in 
detail. 


supply of forward exchange, given the forward premium, 


Implications for Forward Exchange Rate Policy 


The theory outlined above should shed some light on the moot ques- 
tion of whether the monetary authorities should intervene in the for- 
ward exchange market—a question which has been debated rather ex- 
tensively in the United Kingdom.”* 

It has been assumed in equation (24) above that there is no official 
intervention in the forward exchange market. If the monetary author- 
ities of the country whose currency is under speculative pressure in the 
forward exchange market attempt to offset the speculative pressure, the 
equilibrium condition on the forward exchange market would be 


LDit= (X:—X*) — (Mi— M*) —UDjet Vi (24") 
‘ i 
where V; is the amount of official intervention (sales) in the forward 


exchange market, which may be presumed to have a sign opposite to 
that for the net aggregate speculative demand (purchases), }>Djt. 


2 
The equilibrium condition of the spot exchange market remains as 
stated in equation (27), which may be rearranged as follows: 


ZDiu=[Le— (X{-M) ]-Gi+ | (Mi_9o— M99) — (Xt-90— X90) +ZDiv-o} (27') 


It is assumed that official intervention in the spot exchange market is 


16 See John Spraos, “Exchange Policy in the Forward Market: Case for an 
Official Peg,” A.E. Jasay, “Case for Official Support,” and anonymous, “Case for 
the Status Quo,” all in The Banker, Vol. CVIII (April 1958). See also A.E. Jasay, 
“Making Currency Reserves ‘Go Round,” The Journal of Political Economy, 
Vol. LXVI (August 1958), and “Forward Exchange: The Case for Intervention,” 
Lloyds Bank Review (October 1958). 
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carried out by the monetary authorities of the country that is inter- 
vening in the forward market through V;. The crucial question is what 
effect an increase in official sales of forward exchange in support of the 
forward rate (i.e., an increase in V;) would have upon official sales of 
spot exchange out of reserves in support of the spot rate (i.e., G;), 
both (i) immediately and (ii) after the current forward sales contracts 
mature. 


(i) The immediate effect of official intervention on the forward ex- 
change market 


The first part of this question can be answered either by differentiat- 
ing (24’) and (27’) with respect to V;, or by making use of Diagram 2, 
showing the joint equilibrium of the forward and spot exchange mar- 
kets. Let it be assumed that there is a strong speculative demand for 
forward dollars in the United Kingdom, which pushes forward dollars 
to a high premium in terms of sterling, and that the British authorities 
attempt to intervene in the forward market to reduce the forward pre- 
mium on the dollar (or the forward discount on sterling). If the act of 
intervention does not directly cause any shift in the demand and sup- 
ply curves for forward and spot exchange, shown in Diagram 2, the im- 
mediate effects upon the forward and spot rates, speculators’ and arbi- 
tragers’ demand and supply for forward and spot exchange, and the 
drawing upon official reserves, can all be read off the diagram by adding 
the assumed amount of government intervention (sales of forward ex- 
change) to the supply curve of forward exchange by exporters. This is 
shown in Diagram 3. 

A shift of the (X,—X*) curve to the right by the distance V; would 
reduce the excess demand for forward exchange that has to be supplied 
by the arbitragers. The forward rate of the dollar would tend to fall. 
At the same time, the spot dollar rate would also tend to fall, because 
the arbitragers, having sold fewer forward dollars, would buy fewer spot 
dollars. If the spot dollar rate were always rigidly pegged, this would 
mean less drain on reserves, but no change in the spot rate. If the spot 
rate were officially supported but not rigidly pegged, this would mean 
both a reduction in the drawing on reserves and some decline in the spot 
rate of the dollar in terms of sterling. A fall in the spot dollar rate, 
however, would cause a downward shift in the supply-demand curve of 
arbitragers, and hence a further decline in the forward rate but a slight 
increase in the sales of forward exchange by arbitragers. Joint equilib- 
rium in the forward and spot markets will be restored finally when 
C’D'=E'F'=A'B’, i.e., when the equilibrium conditions (24’) for the 
forward market and (27’) for the spot market are simultaneously re- 
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stored. At the new equilibrium, both the forward and spot rates of the 
foreign currency would be reduced, the arbitragers’ supply of forward 
exchange and demand for spot exchange would be reduced, and so 


would the drawing upon official reserves, if the spot rate were officially 
supported. 


Diacram 3 
Spot Rate Forword Rote 


* 
M,-My 


























M,-M*+ SD. 
4 age i= 7 tt Z Jt 
Ly- x + Met sum of 
lagged variables in a 
equation (28) Kyo XytVy 
QO Amount of spot exchange ro Amount of forward exchange 


This is exactly what the advocates of intervention argue in favor of *” 
intervention. This argument is, however, conditioned upon the proviso 
made above, that the act of intervention would not directly cause any 
shift in the demand curves for forward exchange—in particular, the 
rather volatile demand of speculators. If the act of intervention by the 
authorities should strengthen the confidence of speculators in the future 
of sterling (i.e., lower their expected dollar rate), their demand curve 
for forward exchange would be shifted downward. The conclusions 
obtained above with regard to the effects of intervention would cer- 
tainly apply a fortiori. If, on the other hand, as contended by some of 
the opponents of intervention,’ the act of intervention should further 
shake the confidence of speculators in the future of sterling (i.e., raise 
their expected dollar rate), their demand curve for forward exchange 
might be shifted upward. If the upshift of speculators’ demand for for- 
ward exchange as a direct result of official intervention is substantial, 
the effects on forward and spot rates and drawings on official reserves 
could obviously be reversed. 


17 See “Case for the Status Quo” (cited in footnote 16), pp. 234-35. 
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Occasional intervention by the authorities is certainly unlikely to 
have any appreciable adverse effect upon the confidence of speculators 
in the future of domestic currency. Indeed, the determination of the 
authorities to support the forward rate and the check to the outflow of 
reserves brought about as the immediate effect of official intervention 
may very well increase confidence. On the other hand, if intervention 
is prolonged, and in particular when it has to be carried out on an ever 
increasing scale to maintain the forward rate, the cumulative forward 
commitments of the government might possibly cause more damage 
to confidence in the future of the currency than the additional decline in 
reserves that would have occurred in the absence of intervention. For, 
as may be observed from Diagram 3, under the preliminary assumption 
of no effect upon expectation, the amount of government sales of for- 
ward exchange in support of the forward rate of the domestic currency 
must always exceed the resulting saving in reserves by the induced de- 
terioration in the trade balance plus the increase in speculators’ pur- 
chases. Unless the reduction in the decline of reserves has a weightier 
effect upon confidence than the piling up of government commitments 
in forward exchange, there might be a net adverse effect on confidence 
when intervention has been carried out on an ever increasing scale for 
some length of time. 

This question will be taken up later, following our discussion of the 
effects of an increase in official sales of forward exchange after the cur- 
rent forward sales contracts have matured. 


(ii) The deferred effects of official intervention on the forward ex- 
change market 


The deferred effects of official intervention are far more complicated 
than the immediate effects. Both equations (24’) and (27’) are differ- 
ence equations of high orders, since arbitragers’ and speculators’ de- 
mands for forward exchange are dependent upon their own demands in 
past periods. Under our specific assumption that forward contracts are 
uniformly of 90 days’ maturity, dependence upon the past in both cases 
reaches back 89 days. Intervention by the authorities during the cur- 
rent day, even if it is discontinued later, would have some repercussions 
on supply and demand in later days. Such repercussions may be ex- 
amined by differentiating the pair of equations corresponding to (24’) 
and (27’) for periods t+1, t+2,... ete., with respect to V; and 


d(FRis) A(PRus) oy, ang €(SRexs) d(SReys) 
_— se - 7 dV, * adv, ’ 
. ete. This is a very laborious process and we are not, in fact, much / 


solving for 
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interested in the possible minor repercussions of a current intervention. 
Of greater interest is the deferred effect upon official reserves when the 
current official forward sales contracts mature. This effect may be ob- 
served readily from the equilibrium condition for the spot exchange 
market. 

There is, however, one false notion which should first be set aside, 
i.e., the notion that current purchases of forward exchange by specula- 
tors would automatically lead to a claim for actual delivery of spot 
exchange upon maturity of the forward contracts. This is quite in- 
correct. For, upon the maturity of a forward contract entered into by a 
speculator, he may decide not to speculate further on the basis of the 
new circumstances. He would then simply settle the maturing contract 
by taking the profit or loss involved in the difference between the new 
current spot rate and the forward rate stipulated in the maturing con- 
tract without demanding actual delivery of spot exchange from his 
opposite party or paying the local currency sum on his own part. 
Whether or not he would decide to speculate further depends entirely 
upon his expectation, his risk position, and the new forward rate then 
prevailing. Even if he should decide to renew or extend his speculative 
long position in foreign exchange, it does not necessarily follow that he 
would demand spot exchange to hold, a course of action which, as has 
been pointed out above, is equivalent to a combination of an interest 
arbitrage and a speculative purchase of forward exchange. He will 
choose this particular form of speculation only when the new market 
eonditions are favorable for such an implicit interest arbitrage opera- 
tion. Thus, the question of the extent to which speculators who bought 
forward exchange in the past would demand actual delivery of spot 
exchange upon maturity depends upon the aggregate arbitragers’ de- 
mand function formulated above in equation (11), which includes im- 
plicit as well as explicit arbitraging operations, applicable at the time 
of maturity. The fact that some speculators have contracts of forward 
purchases (or sales) maturing at the moment has no direct influence 
upon the aggregate arbitragers’ demand for spot exchange.'® 


18]t may, however, have some remote indirect effect upon arbitragers’ demand 
for spot exchange. For the maturing of forward commitments previously entered 
into would alter, to some extent, the risk position of the speculator concerned 
and thus might affect his willingness to make new speculative purchases and sales, 
as indicated in equations (18) and (21). Indirectly, this might affect the spot ex- 
change market through the forward rate, with interest arbitragers acting as the 
link between the two markets. However, as equation (18) shows, the effects of 
past commitments upon the marginal risk of a speculator diminishes in weight 
with the proximity to maturity, so that the eventual maturing of a forward con- 


tract should not have any abrupt effect upon the marginal risk of the speculator 
concerned. 


i 
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The more direct effects of official intervention in the current for- 
ward exchange market on the future spot exchange rate and the drain 
upon official reserves, when the current forward contracts mature, may 
be observed from the lagged variables in our equation for the equilib- 
rium of the spot exchange market, i.e., equation (27’). When current 
forward contracts mature (say, at t+90), the equilibrium condition of 
the spot market would be 


ZDivs90= Lise Xe got Mit go Geyoot ((Mi— MY) —(Xi-XY+ZDiue} 27") 


The terms inside the parentheses are the variables in the equation for 
the current equilibrium of the forward exchange market, i.e., equation 
(24’), that would be immediately affected by current official interven- 
tion in the forward exchange market. They would, in turn, affect the 
future equilibrium of the spot exchange market when they reappear as 
lagged variables in equation (27”). 


The term }°D;, reappears as a lagged variable in the equilibrium 


condition for the spot exchange market because the net demand for 
spot exchange on the part of arbitragers to cover their net change in 
forward positions at the time of maturity of current forward contracts, 
i.e., at +90, is equal to —(}°Ditys9o— Diz). The maturity of arbi- 


tragers’ current net forward "purchase contracts (a positive > Di) 


at t+90 would, other things being equal, oblige them to add that much 
spot exchange to their holdings in order to maintain a zero net position. 
On the other hand, the maturity of their current net forward sales con- 
tracts (a negative }>D;,:) would enable them to release that much 


spot exchange from their holdings and still maintain a zero net position. 
Thus, if current intervention by the authorities succeeds in reducing 
arbitragers’ net sales of forward exchange (and hence their current net 
purchases of spot exchange), then, at the maturity of current forward 
contracts, the spot exchange that might be released by the arbitragers 
would be correspondingly reduced. In other words, the current reduc- 
tion in arbitragers’ demand for spot exchange brought about by official 
intervention is merely shifted to a later period when current forward 
contracts mature. 

Consideration should also be given to the deferred effects of the ad- 
verse influences of official intervention upon current imports and 
exports, (X,—X*) and (M,—M*). As pointed out above, the profit- 
ability of an import or export contract net of exchange risks depends 
upon the current forward rate rather than the current spot rate. Official 
intervention in the forward exchange market at present, by lowering the 
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current forward rate (i.e., bolstering the forward value of the domestic 
currency), would therefore have an adverse effect upon the current 
balance of trade at the contract stage. Obviously, this would later 
have an adverse effect on the actual balance of payments in spot ex- 
change, in addition to the postponed demand for spot exchange on the 
part of arbitragers.’® 

Therefore, unless the very act of intervention directly exerts a favor- 
able influence on speculators’ confidence and expectation as to the sta- 
bility of the domestic currency, official intervention can be expected to 
relieve the current pressure on the spot exchange market (and hence to 
cut the current drain on official reserves if the spot rate is officially sup- 
ported) merely by shifting the current pressure to a later period and at 
the cost of worsening, to some extent, the current balance of trade. 
Unless the current pressure on the balance of payments is expected to 
be reversed shortly, or is expected to be curtailed by the confidence 
inspired by the very act of intervention, there does not seem to be a 
strong case for intervention. 

This point may be illustrated by considering an imaginary case where 
the current pressure on the exchange is expected to continue for more 
than three months (say, a year), and is expected to disappear after a 
year but not to be reversed. During the first three months, the author- 
ities can generally succeed in offsetting the current pressure on the for- 
ward and spot exchange rates and stopping the drain on official reserves 
by an appropriate amount of official sales of forward exchange. If the 
same pressure continues into the next three months, however, the au- 
thorities would have to double their intervention effort in order to 
achieve the same result; for they must, at the same time, offset the ad- 
verse pressure shifted from the first three months to the current period. 
By the same token, the authorities would have to treble their interven- 
tion in the third quarter and quadruple their intervention in the fourth 
quarter. By then it is quite possible that the cumulatively expanding 
scale of intervention and forward commitments in foreign exchange on 
the part of the government might cause more damage to confidence 
than the extra decline of reserves that would have occurred but for offi- 
cial intervention; for, as was shown above, unless o n 
has.a direct favorable effect upon -speculaters”-expectation, the piling up 
of the government’s forward agp remeron neg ig 
than the lessening in the decline of reserves brought about by inter-_ 


vention, Even if this net dama can be avoided by such 








19 The deferred effects on the spot exchange market of an official intervention 
in the forward exchange market appear to be totally neglected by the participants 
on both sides of the debate on forward exchange (see articles in The Banker, 
cited above in footnote 16). 
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devices as keeping the government’s forward commitments undisclosed, 
it is clear that, after the period of stress is over, the accumulated pres- 
sure of the past four-quarters would still be shifted to, and concentrated 
in, the next period. To offset the postponed and cumulated pressure of 
past periods, the authorities would still have to draw upon official re- 
serves unless they should resort ta further postponement by continued 
intervention. The danger of such a policy of postponement, apart from 





its real cost_ of warsening the current balance of trade, is that it might 
be habitually adopted _as the line of least resi to the neglect of 


the monetary and fiscal corrective measures that are really necessary 
to correct the basic balance of payments difficulties. 

The conclusion, therefore, is that, while official intervention (or offi- 
cial counterspeculation) in the forward exchange market is a useful 
instrument to offset. short-run speculative pressure.on the exchange rate, 
it is of doubtful value in coping with prolonged weakness in the balance 


of payments. ans 
a 1 























Statistical Estimates of Elasticities and 
Propensities in International Trade 


A Survey of Published Studies 


Hang Sheng Cheng* 


VER THE LAST TWENTY YEARS, and especially since the 

end of World War II, there have appeared a large number of 
statistical estimates of the numerical values to be assigned to the main 
structural parameters governing international trade relationships, i.e., 
the various foreign trade “elasticities” and “propensities.” These esti- 
mates, which are of importance to all those concerned with studying 
the mechanism of balance of payments adjustments, are, however, 
scattered in many publications. An economist interested in knowing, 
for instance, the magnitude of the income elasticity of demand for im- 
ports by a certain country, or the price elasticity of its demand for the 
import of a certain commodity, might have some difficulty in tracking 
down the various estimates that have been made. There is as yet no 
published study that gathers together existing estimates of elasticities 
and propensities on international trade and presents them in a sys- 
tematic way for convenient reference. 

The present paper is intended as a contribution toward meeting this 
need. Part I is an index, according to country or area, of estimates of 
elasticities and propensities taken from 42 books and articles pub- 
lished in the period 1937 to 1957. These sources are described in Part IT. 
The numbers in parentheses—e.g., exports of food (30), (31), under 
United Kingdom—in Part I, are references to the sources given in 
Part II for the estimated elasticities or propensities related to the 
topic. Each description in Part II sets forth the purpose and scope of 
the study, the variables and the methods used in the statistical estima- 


*Mr. Hang Sheng Cheng, economist in the Special Studies Division, is a 
graduate of the National Tsing Hwa University, Peiping, and of the George Wash- 
ington University, Washington, D.C. He is currently engaged in postgraduate 
studies at the Johns Hopkins University, Baltimore, Md. 

1 Owing to limitation of space, it is not possible’ to present in this paper the 
numerical estimates extracted from the studies examined. A collection of these 
estimates, however, has been mimeographed and is available upon request to 
the Secretary, International Monetary Fund, Washington 25, D.C. The mimeo- 
graphed paper also contains a classification of the estimates by commodity. 
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tion, the tests of significance used (if any), and the conclusions drawn 
by the author. A quick look at these notes may help the reader to decide 
whether a study is likely to give him the information that will be useful 
to him. 

No attempt is made to evaluate the validity and usefulness of the 
various studies examined. In the first place, the basic statistical data 
underlying the estimates may not be entirely accurate, adequate, or 
appropriate. Moreover, a full description of the statistical data used in 
the studies is often lacking. Secondly, the question of the technique of 
estimation is still unsettled. Discussions on methodology have not led 
to general acceptance of any given technique of estimation.? Hence 
proper caution must be exercised in making use of any of the estimates 
presented in these studies. 

No claim is made as to the comprehensiveness of this collection. In 
fact, with only one exception, it is confined entirely to the literature 
published in English, or, if published in some other language, accom- 
panied by a summary in English; and even within these limits, the 
coverage must still be far from complete. 


I. Index of Statistical Estimates According to 
Area or Country 


Page Page 

World Trade 109 France and Italy 109 
Europe 109 Germany and Austria 109 
European Recovery Program Scandinavia 109 
Countries 109 Eastern Europe 109 
Continental Western Europe 109 Latin America 109 
Benelux Countries 109 Latin America, Dollar 109 





2 For some of the issues involved in estimating price elasticities in international 
trade, see Guy H. Orcutt, “Measurement of Price Elasticities in International 
Trade,” The Review of Economics and Statistics, Vol. XXXII (May 1950), 
pp. 117-32; Fritz Machlup, “Elasticity Pessimism in International Trade,” Eco- 
nomia Internationale (February 1950), pp. 118-37; and Arnold C. Harberger, “A 
Structural Approach to the Problem of Import Demand,” American Economic 
Review, Vol. XLIII (May 1953), pp. 148-60. Some rather disheartening experiences 
in applying various techniques to the estimation of price elasticities in interna- 
tional trade are related in D.J. Morgan and W.J. Corlett, “The Influence of Price 
in International Trade: A Study in Method,” Journal ‘of the Royal Statistical 
Society, Series A, CXIV, Part III (1951), pp. 307-52. On some theoretical aspects 
of measuring substitution elasticities, see J.J. Polak, “Note on the Measurement of 
Elasticity of Substitution in International Trade,” The Review of Economics and 
Statistics, Vol. XXXII (February 1950), pp. 16-20, and Irving Morrissett, “Some 
Recent Uses of Elasticity of Substitution—A Survey,” Econometrica, Vol. 21 
(January 1953), pp. 41-62. A comprehensive but technical discussion of the com- 
monly used least squares method is to be found in Richard Stone, The Measure- 
ment of Consumers’ Expenditure and Behaviour in the United Kingdom, 
1920-1938 (Cambridge, England, 1954), Vol. I, Chap. XIX, pp. 279-309. 
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Page 
Latin America, Non-Dollar 109 
Sterling Area 109 
Sterling OEEC Countries 110 
Sterling Area, Overseas 110 
Industrial Countries 110 
Industrial Countries, “Major” 110 
Primary Producing Countries 110 
Algeria 110 
Argentina 110 
Australia 110 
Austria 110 
Belgium 110 
Brazil 111 
Bulgaria 111 
Canada 111 
Ceylon 111 
Chile 111 
China 111 
Colombia 111 
Czechoslovakia 111 
Denmark 111 
Egypt 111 
Kstonia 111 
Finland 111 
France 111 
Germany 112 


As noted on page 107, the numbers 


described in Part II. 


WORLD TRADE 
Total (4), (7), (10) 
Primary products (33) 
Manufactures (33) 


EUROPE 
Exports to US. 
Crude foodstuffs (3) 
Crude and semimanufactured ma- 
terials (3) 
European Recovery ProGRAM 
CouNTRIES 
Exports to US. 
Crude foodstuffs (3) 
Manufactured foodstuffs (3) 
Crude and semimanufactured 
materials (3) 
Finished manufactures (3), (23) 
CONTINENTAL WESTERN EUROPE 
Exports, total (4) 
Exports to US. 
Total (42) 
BENELUX COUNTRIES 
Exports, total (16) 





Page 
Greece 112 
Hungary 112 
Iceland 112 
India 112 
Indonesia 112 
Treland 112 
Italy 112 
Japan 112 
Latvia 113 
Malaya 113 
Mexico 113 
Netherlands 113 
New Zealand 113 
Norway 113 
Philippines 113 
Portugal 113 
Rumania 113 
Spain 113 
Sweden 113 
Switzerland 114 
Turkey 114 
Union of South Africa 114 
United Kingdom 114 
United States 115 
Uruguay 116 
Yugoslavia 116 


in parentheses refer to the stubs 


FRANCE AND ITALY 
Exports, total (16) 
GERMANY AND AUSTRIA 
Exports, total (16) 

ScANDINAVIA 
Exports, total (16) 

EasTerN Europe 
Exports, total (4) 


LATIN AMERICA 
Exports, total (16) 
Exports to US. 
Total (42) 
Crude foodstuffs (3) 
Manufactured foodstuffs (3) 
Crude and semimanufactured ma- 
terials (3) 
Latin America, DoLiar 
Exports, total (4) 
Latin America, Non-DOoLiar 
Exports, total (4) 


STERLING AREA 
Exports to US. 
Total (42) 
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STERLING AREA (cont.) 
Exports to US. (cont.) 
Crude foodstuffs (3) 
Crude and semimanufactured ma- 
terials (3) 
Srertinc OKEC Countries 
Exports, total (4) 
SrerLinGc AREA, OVERSEAS 
Exports, total (4), (16) 
Exports to US. 
Total (42) 
Crude foodstuffs (3) 
Crude and semimanufactured. ma- 
terials (3) 


INDUSTRIAL Countries (Austria, Bel- 


gium, Czechoslovakia, France, Ger- - 


many, Italy, Japan, ‘Sweden, Swit- 
zerland, U. K, and US.) 
Imports of raw materials from 
Primary producing countries (30) 
Imports of manufactures from 
Primary producing countries (30) 
France (30) 
Germany (30) 
U.K. (30) 
US. (30) 

InpustTRIAL Countrigs, “Masor” (Bel- 
gium, Canada, France, West Ger- 
many, Italy, Netherlands, Sweden, 
Switzerland, U.K., and U.S 

Exports of manufactures (14) 


Primary Propucine Countries (total 
world excluding US.S.R. and coun- 
tries listed in “Industrial Countries” 
group above) 

Exports of food (30) 
Exports to 
Primary producing countries 
Raw materials (30) 
Manufactures (30) 
Industrial countries 
Raw materials (30) 


Industrial countries excluding U.K. 


Manufactures (30) 
K 


‘Manuf actures (30) 


Imports 
Food (30) 
Raw materials (30) 
Manufactures (30) 

Imports of manufactures from 
Germany (30) 
U.K. (30) 
US. (30) 





ALGERIA 
Exports to U.K. 
Tron ore (28) 


ne 

Expo 
Total (7), (37) 
Wheat (7), (28), (37) 

Exports in competition with Aus- 
tralia (7) 

Exports to U.K. 
Wheat (7), (28) 


AUSTRALIA 
Exports 
Total (7), (33), (37) 
Butter (12), (20) 
Wheat (7), (20), (28), (37) 
Wool (7), (20), (28) 
Exports in competition with 
Argentina (7) 
Denmark (7) 
Treland (7) 
New Zealand (7) 
Exports to U.K. 
Butter (12) 
Wheat (7), (28) 
Wool (7), (28) 


Imports 
Total (7), (8), (16), (33) 
Asphalt (28) 
Hemp (28) 
Newsprint (28) 
Rosin (28) 
Tea (28) 


Receipts from exports of wool, 
wheat, and butter (20) 


Net payments on current account 
(excluding merchandise trade) (7) 


AUSTRIA 
Exports to US. 
Total (11) 


Imports 
Total (7) 
Raw materials (30) 


BreitciumM 
Exports to 
India 
Glass (28) 
UK 


Leather gloves (28) 
US. 
Total (11) 














@ 
3 





STATISTICAL ESTIMATES OF ELASTICITIES 111 


Beicium (cont.) 
Imports, raw materials (30) 
Imports from Netherlands 
Agricultural products (12) 
Cheese (12) 
Coal (12) 
Coke (12) 


BRAZIL 
Exports to 


UK. 
Cotton (7) 
S. 
Coffee (28) 


BULGARI 
Tench, total (7) 


CANADA 
Exports 
Total (4), (7), 16), (26) 
Cheese (7), (12) 
Tron ore (26) 
Newsprint (26), (28) 
Wheat (7), (26), (37) 
Woodpulp (26) 
Exports to 
Australia 
Newsprint (28) 
U.K 


Cheese (12) 
Copper ores (28) 
Wheat (37) 


US. 
Total (10), (42) 
Crude foodstuffs (3) 
Crude and semimanufactured 
materials (3) 


Imports, total (7), (10), (16), (33) 
Imports from 
UK. 
Coal (28) 
US. 
Total (10) 
Coal (28) 
Net interest and dividend payments 


Net shipping payments (7) 
Net tourist receipts (7) 
CEYLON 


Exports to Australia 
Tea (28) 


CHILE 
Exports, total (7), (33) 


Imports, total (7), (33) 


CHINA 
Exports, total (33) 
Imports 
Total (33) 
Cotton fabric (7) 


CoLoMBIA 
Exports to US. 
Coffee (28) 


CZECHOSLOVAKIA 
Exports, total (33) 
Imports 
Total (7), (33) 
Raw materials (30) 
DENMARK 
Exports 
Total (7), (33) 
Butter (7), (12), (28) 
Exports in competition with Aus- 
tralia (7) 
Exports to 
U 


K, 
Butter (7), (12), (28) 
Rees (28) 


Total (11) 
Imports, total (7), (33) 
Eaypt 
Exports, cotton (7), (28), (37) 


Exports’ to U.K. 
Cotton (7), (28) 


Esto 
Teen, total (7) 
Imports, total (7) 
FINLAND 
Exports, total (7), (33) 
Imports, total (7), (33) 


FRANCE 
Exports 
Total (7), (33) 
Food (30) 
Raw materials (30) 
Primary products (33) 
Manufactures(16), (25), (30), (33) 
Exports to 
Industrial countries 
Total (30) 
Primary producing countries 
Total (30) 


Australia 
— (28) 


elgi 
Chines (12) 
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France (cont.) 
Exports to (cont.) 
Netherlands 
Automobiles (38) 
UK 


‘Leather gloves (28) 
—_ (28) 


Total (11), (32) 
Imports 
Total (7), (33) 
Raw materials (30) 


ee 
Expo 
Total (7), (33), (37) 
Food (30) 
Raw materials (30) 
Manufactures (16), (25), (30) 
Pig iron (41) 
Exports to 
Industrial countries 
Total (30) 
Primary producing countries 
bec (30) 
Swede 
Steel plates (28) 


Total (30) 
S. 


Total (32) 
Imports 
Total (7), (33) 
Food (30) 
Raw materials (30) 
Manufactures (30) 


GREECE 
Exports to US. 
Total (11) 


HunGary 
Exports, total (7), (38), (37) 
Imports, total (7), (33) 


IcELAND 
Exports to US. 
Total (11) 


INDIA 
Exports 

Total (29), (33) 
Cotton (37) 
Groundnuts (29) 
Hides and skins (29) 
Leather (29) 
Linseed (29) 
Pepper (29) 
Tea (29) 


Inp1a (cont.) 

Exports to US. 
Jute manufactures (29) 

Imports 
Total (29), (33) 
Automobiles (29) 
Chemicals (29) 
Cotton, raw (29) 
Cotton fabric (7), (29) 
Dyes (29 
Glass (28) 
Hardware (29) 
Machinery (29) 
Tobacco (29) 


— (formerly Netherlands East 


es) 
ihoorks, total (33) 
Exports to Australia 
Hemp (28) 
Tea (28) 


Imports, total (33) 
Imports from Netherlands 
Bicycles (12) 
Cotton fabric (12) 
Shoes (12) 


— 


Exp 
Total (7), (83) 


Exports in competition with Aus- 


tralia (7) 
Exports to US. 
Total (11) 
Imports, total (7), (33) 


Tray 
Exports, total (7), (33) 
Exports to US. 
Total (11) 
Imports 
Total (7), (38) 
Raw materials (30) 
JAPAN 
Exports 
Total (7), (33), (37) 
Manufactures (16) 


In competition with US. (25) 


— to 
“Cotton fabric (7) 
Cotton fabric (7) 
US. 
Cotton fabric (11) 


Imports 
Total (7), (33) 
Raw materials (30) 


4 
4 
a 
4 
- 








LATVIA 
Exports, total (7) 


Imports, total (7) 


MALAYA 
Exports, total (7) 


MExIco 
Exports to 
Australia 
— (28) 


| 
4 


Metals and manufactures (34) 


Imports from US. 
Total (34) 


US. income from direct investment 
in Mexico (34) 


US. tourist expenditure in Mexico 
34) 


NETHERLANDS 
Exports, total (12), (33) 
Exports to 
Belgium 
Agricultural products (12) 
Cheese (12) 
Coal (12) 
Coke (12) 
Netherlands East Indies (Indo- 
nesia) 
Bicycles (12) 
Cotton fabric (12) 
we (12) 


Bacon (12) 
Bulbs (12) 
Butter (7) 
Cheese (7) 
Onions (12) 


US. 
Total (11), (32) 
Bulbs (12) 
Herring (38) 
Imports 
Total (33) 
Raw materials (36), (39), (40) 
=" manufactures (36), (39), 
40 
Consumption goods (36), (39) 
Investment goods (36), (39) 
Automobiles (38) 


New ZEALAND 
Exports 
Total (7), (33) 
Butter (7), (12), (28) 
Cheese (7), (12 
Wool (7) 
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New ZgaLanp (cont.) 
Exports in competition with Aus- 
tralia (7) 
Exports to 
Australia 
Hemp (28) 
UK 


Butter (7), (12), (28) 
Cheese (12 


Dairy products (5), (7), (12), 
28) 


Eggs (28) 
Lamb (5) 
Mutton (5) 
Wheat (28) 


Imports, total (7), (33) 


Norway 
Exports, total (7), (33) 
Exports to US. 
Total (11), (32) 


Imports, total (7), (16), (33) 


PHILIPPINES 


Exports to Australia 
Hemp (28) 


PorTUGAL 
Exports to 


U.K. 
_ (28) 


Total (11) 


RUMANIA 
Imports, total (7) 


SPAIN 
Exports to U.K. 
Copper ore (28) 
Tron ore (28) 


SwEDEN 

Exports 
Total (7), (33) 

=— in competition with U.K. 

Exports to US. 

Total (32) 

Imports 
Total (7), (21), (33) 
Food (30) 

Raw materials (30) 
Manufactures (30) 
Consumption goods (21) 
Cast iron (37) 

Metal plates (37) 
Potatoes (37) 

Steel plates (28) 

Syrup (28) 
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Swepen (cont.) 
Imports from US. 
Automobiles (28) 


Income from shipping (7) 


SWITZERLAND 
Exports, total (7), (16), (33) 
Exports to US. 
Total (11) 
Manufactures (3) 


Imports 
Total (7), (33) 
Raw materials (30) 


TURKEY 
Exports to US. 
Total (11) 


UNIon or SoutH AFRICA 
Exports 
Total (7), (33), (37) 
Wool (7) 
Exports to U.K. 
Wool (28) 


Imports, total (7), (16), (33) 


Unirep Kinapom 
Exports 
Total (7), (16), (19), (27), (33), 


(37) 
Food (30), (31) 
Raw materials (30) 
Primary products (33) 
Manufactures (6), (16), 
(30), (33) 
Exports in competition with 
Sweden (7) 
US. (7) 
Exports to 
Primary producing countries 
Manufactures (30) 
Australia 
Newsprint (28) 
Canada 


Coal (28) 


ina 
Cotton fabric (7) 
India 
Cotton fabric (7) 
Glass (28) 
Sweden 
Steel plates (28) 
o (28) 


Total (11), (18), (32), (42) 
Manufactures (3) 

Textile manufactures (3) 
Pig iron (41) 


(25), 
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Unitep Kinepom (cont.) 


I 


I 





mports 
Food (7), (22), (30) 
Raw materials (7), (22), (30) 
Manufactures (7), (22), (30) 
Animals (live, for food) (7) 
Apparel (7) 
Automobiles (7) 
Bacon (12) 
Bulbs (12) 
Butter (7), (12), (28) 
Cheese (12) 
Copper ores (28) 
Cotton, raw (7), (28) 
Cotton manufactures (7) 
Dairy products (5), (7), (12), (28) 
Eggs (28) 
Electrical apparatus (7) 
Feed (7) 
Fruits and vegetables (7) 
Gloves, leather (28) 
Grain and flour (7) 
Hardware, cutlery, etc. (7) 
Hides and skins (7) 
Tron ores (7), (28) 
Tron and steel manufactures (7) 
Lamb (5) 
Machinery (7) 
Meat (5), (7) 
Metalliferous 
and scrap (7) 
Metals (nonferrous) and manufac- 
tures (7) 
Mutton (5) 
Oils and fats (7) 
Oilseeds and nuts (7) 
Onions (12) 
Papermaking materials (7) 
Pottery, glassware, etc. (7) 
Sardines (28) 
Silk (7) 
Tobacco (7) 
Vehicles (7) 
Wheat (7), (28) 
Wood and timber (7) 
Wood manufactures (7) 
Wool (7), (28) 
Wool manufactures (7) 
mports from 
Primary producing countries 
Manufactures (30) 
Canada 
Cheese (12) 
Copper ores (28) 
Wheat (37) 
France 
Sardines (28) 





(nonferrous) ores 








Unitep Kinepom (cont.) 
Imports from (cont.) 
Germany 
cn (30) 
: Netherlands 
Bacon (12) 
Bulbs (12) 
Butter (7) 
Cheese (7) 
Onions (12) 
New Zealand 
Butter (7), (12), (28) 
Cheese (12) 
Dairy products (5), (7), (12), 
(28) 


Eggs (28) 

Lamb (5) 

Mutton (5) 

Wheat (28) 
Portugal 

Sardines (28) 
US 





oe 


Manufactures (30) 

Cotton (7), (28) 
Uruguay 

Wheat (7) 


Long-term overseas investment (7) 


Receipts from interest and divi- 
dends (7), (19) 


Receipts from shipping (7), (19) 


UnITep SratTes 
Ex 


ports 
Total (2), (7), (16), (33), (37), 
(38) 


Food (30), (31) 
Raw materials (30) 
Primary products (33) 
Manufactures(16), (25), (30), (33) 
Semimanufactures (33) 
Cotton (7), (28), (37) 
Pig iron (41) 
Wheat (37) 
—" in competition with U.K. 
Exports to 
Primary producing countries 
Manufactures (30) 
Australia 
Asphalt (28) 
Rosin (28) 
Canada 
Total (10) 
Coal (28) 
Mexico 
Total (34) 
Netherlands 
Automobiles (38) 
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Unitep Srates (cont.) 
Exports to (cont.) 
Sweden 
Automobiles (28) 
Syrup (28) 
U.K 


‘Manufactures (30) 
Cotton (7), (28) 
Imports 
Total (1), (7), (8), (10), (1D), 
eg (15), (16), (18), (33), (38), 


(42) 
Food, total (30) 
Food, crude (3), (7), (15), (42) 
= manufactured (3), (7), (15), 
2 


) 
Crude materials (7), (11), (17), 
(30), (42) 
Crude and semimanufactured ma- 
terials (3), (15), (24) 
Manufactures (3), (7), (15), (17), 
(23), (30), (42) 
Semimanufactures (7), (17) 
Alcoholic beverages (11), (30) 
Aluminum (11) 
Art, works of (10) 
Beef and cattle (11) 
Books (10) 
Burlap (11) 
Cheese (38) 
Coffee (28), (30) 
Cotton cloth (11), (38) 
Fish (11), (38) 
Tron and steel manufactures (11) 
Lead (11) 
Leather (11) 
Machinery (11) 
Manganese ore (11) 
Oils and fats (11) 
Pig iron (41) 
Pork and hogs (11) 
Rayon staple fiber (11) 
Rubber (38) 
Sugar (38) 
Textile manufactures (3) 
Tin (38) 
Tungsten (11) 
Watches, jeweled (11) 
Whiskey (11) 
Woolen yarns (38) 
Woolen fabric (38) 
Zine (11) 
Imports from 
Europe 
Guade foodstuffs (3) 
Crude and semimanufactured 
materials (3) 
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Unitep States (cont.) 
Imports from (cont.) 
European Recovery Program 
Countries 
Crude foodstuffs (3) 
Manufactured foodstuffs (3) 
Crude and semimanufactured 
materials (3) 
Finished manufactures (3), (23) 
Continental Western Europe 
Total (42) 
Latin America 
Total (42) 
Crude foodstuffs (3) 
Manufactured foodstuffs (3) 


Crude and semimanufactured 


materials (3) 
Sterling area 
Total (42) 
Crude foodstuffs (3) 
Crude and semimanufactured 
materials (3) 
Sterling area, overseas 
Total (42) 
Crude foodstuffs (3) 
Crude and semimanufactured 
materials (3) 
Austria 
Total (11) 
Belgium 
Total (11) 
Brazil 
Coffee (28) 
anada 
Total (1), (42) 
Crude foodstuffs (3) 
Crude and semimanufactured 
materials (3) 
Colombia 
Coffee (28) 
Denmark 
Total (11) 


rance 

Total (11), (32) 
Germany 

Total (32) 
Greece 

Total (11) 


Unrrep States (cont.) 
Imports from (cont.) 
Iceland 
Total (11) 
India 
Jute manufactures (29) 
Treland 
ag (11) 


taly 

Total (11) 
Japan 
Cotton fabric (11) 
Mexico 

Metals and manufactures (34) 
Netherlands 

Total (11), (32) 

Bulbs (12) 

Herring (38) 


Norway - 

Total (11), (32) 
Portugal 

Total (11) 
Sweden 

Total (32) 
Switzerland 

Total (11) 

Manufactures (3) 
Turkey 

Total (11) 

K 


UK. 
Total (11), (18), (32), (42) 
Manufactures (3) 
Textile manufactures (3) 
Pig iron (41) 
Interest and dividends (7), (34) 
Net immigrants’ remittances (7) 
Net shipping payments (7) 
Tourist expenditures abroad (7), 
(10), (34) 


UrucGuay 
Exports to U.K. 
Wheat (7) 


YUGOSLAVIA 
Exports, total (33) 


Imports, total (33) 


II. Bibliographical Notes 


(1) J.H. Adler, “United States Import Demand During the Interwar 
Period,” American Economic Review, Vol. XXXV (June 1945), 


pp. 418-30. 


This article studies U.S. demand for imports from 1922 to 1937 by 
means of regression analysis. The regression equation is one of import 








; 
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volume on real national income and relative prices. “Relative prices” is 
not found to be a significant explanatory variable. 

Assuming that this is due to a structural change in U.S. demand for 
imports occurring around 1930, the author splits the period in two parts, 
1922-29 and 1930-37, and computes a separate regression equation for 
each. In the resulting regressions, the relative price term is found to-be 
negative and significant for the first period, and positive and insignifi- 
cant for the second period. 

The author attributes the finding for the second period to the rise in 
US. tariff rates. To confirm this hypothesis, he computes another re- 
gression equation for the explanation of duty-free imports, again on real 
income and relative prices, for the whole period 1922-37. The coefficient 
for relative prices turns out to be negative and significant. 


(2) J.H. Adler, “The Postwar Demand for United States Exports,” 
The Review of Economic Statistics, Vol. XXVIII (February 
1946), pp. 23-33. 


This article starts with an analysis of the demand for U'S. exports in 
the interwar period. Several regression equations are fitted to explain 
the volume of US. exports, first as a function of an industrial produc- 
tion index for the “outside world’”’ and of a linear trend, and then as a 
function of an industrial production index for Europe* only and of a 
linear trend. The years covered are 1920-38 in some cases and 1922-38 
(omitting 1926) in others. The linear trend is designated to reflect the 
“degree of trade barriers” in each year, assuming that the “degree of 
trade barriers” rose in a systematic fashion from zero in 1929 to 1 
in 1930, to 2 in 1931, etc. This analysis of conditions in the interwar 
period leads to some speculation about the conditions of postwar de- 
mand for US. exports. 

Partial correlation coefficients of the regressions are given in the 
article, but no test of significance was made. 


(3) J.H. Adler, E.R. Schlesinger, and E. van Westerborg, The Pattern 


of United States Import Trade Since 1923 (Federal Reserve Bank 
of New York, May 1952). 


An important contribution of this publication to the empirical study 
of U.S. import trade is its computation of new indices of unit value and 


3 Weighted average of industrial production indices of ten European countries 
(viz., United Kingdom, Germany, France, Italy, Netherlands, Belgium, Sweden, 
Denmark, Norway, Czechoslovakia) and three non-European countries (viz., 
Canada, Japan, and Chile), the weights being each country’s share in the total 
value of US. exports for the period 1920-38. 

Weighted average of industrial production indices of European countries, 
—— the Soviet Union. The weights and the countries included are not 
explained. 
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quantum of U.S. imports. The indices are calculated for the years 1923 
through 1950 (1935-39=100) for U.S. imports as a whole and for U.S. 
imports from eight regions and nine individual countries, with the 
total imports and the imports from each region or country classified 
into four economic classes.® 

These new indices are computed to serve as basic tools in deriving 
“rules” for U.S. import demand during the interwar period. The “rules” 
are obtained by least-squares regressions of the quantity of U.S. im- 
ports of crude foodstuffs, manufactured foodstuffs, and crude and semi- 
manufactured materials from each of the geographical regions, and of 
finished manufactures from the European Recovery Program countries 
in general and from the United Kingdom and Switzerland in particular, 
as functions of an index of U.S. real income (represented by real gross 
national product or industrial production) and an index of relative 
prices. The data used are the new indices for the period from 1923-37. 

The authors claim that there are several salient merits in this study: 
first, it takes cognizance of the diverse patterns of U.S. imports from 
different origins; second, it mitigates the index number problem® 
commonly encountered in estimations of demand elasticities of imports; 
and third, the index of relative prices is so constructed in each case 
as to bear more relevance to the fact of competing products. They 
concede that the regressions do not yield demand functions where the 
changes in supply and demand are interdependent. Nevertheless, the 
regressions are said to “reveal what is perhaps the equally meaningful 
pattern of demand and supply adjustments to changes in the deter- 
minant variables.” In the case of U.S. imports of finished manufactures 
of Western European origin, they assert that the supply can be con- 
sidered as almost perfectly elastic and that the income and price 
elasticities are therefore true demand elasticities. 

Tests of significance have been made for the correlation coefficients 
by using a table of critical values of the correlation coefficients based 
on R.A. Fisher’s z-distribution. In addition to the multiple correlation 
coefficients, the partial correlation coefficients and the simple correla- 
tion coefficients between the income and price variables are given. 


5 The eight regions are European Recovery Program countries, other European 
countries, Scandinavia, total Europe, North America, Latin America, overseas 
sterling area, and rest of world. The nine countries are Belgium, France, Ger- 
many, Greece and Turkey taken together, Italy, Netherlands, Portugal, Swit- 
zerland, and United Kingdom. The four economic classes are crude foodstuffs, 
manufactured foodstuffs, crude and semimanufactured materials, and finished 
manufactures. 

6 Arnold C. Harberger, “Index Number Problems in Measuring the Elasticity of 
Demand for Imports,” paper presented at the joint meeting of the Econometric 
Society and the American Statistical Association, December 27, 1949. 
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(4) W. Beckerman, “The World Trade Multiplier and the Stability of 
World Trade, 1938 to 1953,” Econometrica, Vol. 24 (July 1956), 
pp. 239-52. 


This article presents the results of an application of the techniques 
of matrix operation (familiar in input-output analyses) to the study 
of world trade. Its purpose is to calculate the effects on world trade of 
hypothetical changes in U.S. imports, given the trade patterns prevalent 
in the years 1938, 1948, and 1953. 

The pattern of world trade in a particular year is based upon a 
“world trade matrix” in which are entered the values of merchandise 
trade during that year between various regions of the world. The world 
is divided into ten sectors. For each of nine of these sectors,’ its imports 
from each of the other sectors are assumed to vary in proportion to its 
total exports in the current year; the tenth sector, viz., the United 
States, is an “autonomous” sector, whose imports from the others are 
assumed to be independent of its current exports. The world trade 
matrix can be considered as consisting of three parts: a nine-by-nine 
“matrix of the minor” for the intertrade of the nine sectors; a row 
vector for U.S. exports to the individual sectors; and a column vector 
for individual sector’s exports to the United States. 

After the matrix is set up, the rest of the operation is as follows: 
The matrix of the minor for the intertrade of the nine sectors is con- 
verted into a “coefficient matrix,” and the column vector for the nine 
sectors’ exports to the United States is converted into a “coefficient 
vector.” The elements in the coefficient matrix for the nine nonauton- 
omous sectors are the ratios between (1) each sector’s imports from 
each of the nine sectors and (2) that importing sector’s total imports.*® 
The elements in the coefficient vector for the column vector of the 
nine sectors’ exports to the United States are ratios of U.S. imports 
from the respective sectors to total U.S. imports. By multiplying the 
inverse of the coefficient matrix for the nine sectors by the coefficient 
vectors for the nine sectors’ exports to the United States, the author 
obtains another vector, whose elements are called sector multipliers, 
for the respective sectors. These sector multipliers are used as indica- 
tors of the final changes in each sector’s total exports induced by a 


7 Canada, dollar Latin America, sterling OEEC, continental Western Europe, 
overseas territories of continental Western Europe, overseas sterling area, non- 
dollar Latin America, Eastern Europe (including China), and others (excluding 
United States). 

8 These ratios are average propensities to import (with respect to total exports) 
of the respective sectors from the various regions. By assuming constant elasticities 
of demand (with respect to total exports) for imports from the individual regions 
during the period, the average propensities are then regarded as indicators of the 
marginal propensities to import. 
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change in total U.S. imports, after the effects on all the other sectors 
and all the interactions between the nine sectors have been taken into 
consideration. The total world trade multiplier, defined as the ratio of 
the final change in world exports to the autonomous change in total 
US. imports, is simply the sum of the nine sector multipliers. 

From the inverse matrix, the “reflection ratio” of any sector (say 
sector ]) with respect to any other sector (sector i) can be directly ob- 
tained. This ratio is defined as the ratio of the final change in sector 
i’s total exports to an autonomous change in U.S. imports from sector j 
alone. It is simply the element in row i and column j of the inverse 
matrix. By summing all the elements in column j, one obtains the inter- 
national reflection ratio® for sector j, defined as the ratio of the final 
change in total world exports to an autonomous change in U.S. imports 
from sector j alone. 

Some interesting observations are made concerning the statistical 
results of this study. It is shown, for instance, that the world trade mul- 
tiplier fell significantly from 1938 to 1953. The author states that the 
reduction is attributable, on the one hand, to the tendency to import 
more from the United States and, on the other hand, to the shift in the 
pattern of U.S. imports from sectors with high reflection ratios (e.g., 
sterling OEEC and continental Western Europe) toward sectors with 
low reflection ratios (e. g., Canada and dollar Latin America). 


(5) A.R. Bergstrom, “An Econometric Stud; of Supply and Demand 
for New Zealand’s Exports,” Econometrica, Vol. 23 (July 1955), 
pp. 258-76. 


This article attempts to estimate the parameters of the supply and 
demand equations for New Zealand’s exports of dairy products, lamb, 
and mutton to the United Kingdom. The estimates are obtained from 
data for the years 1922-38, using both the limited-information, 
maximum-likelihood method and the least-squares method. 

The U.K. demand equations and the New Zealand supply equations 
constitute the core of a model of 27 equations with 9 predetermined 
variables. (An alternative model with 8 predetermined variables shows 
less satisfactory results.) In addition, there are New Zealand demand 
equations explaining livestock numbers in New Zealand, equations ex- 
plaining the supply and demand for labor and the determination of 
wage rates in New Zealand, a New Zealand income generating equation, 
various margin and adjustment equations, and an identity. All the 
equations are assumed to be linear, and the variables are expressed in 
logarithms of their year-to-year changes. 


9See (33), below. 
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The results estimated for the U.K. demand equations and the New 
Zealand supply equations by the limited-information method are found 
to be much superior to those estimated by the least-squares method, 
from the viewpoint both of economic theory and of their predictive 
power when judged by postwar data. 

The demand and supply elasticities thus obtained are all short-term, 
since the data used are first differences of the variables under consider- 
ation. However, the author shows, by the relationships between the sup- 
ply equations and some dynamic equations explaining the livestock 
numbers in New Zealand, that the long-run supply elasticities can also 
be derived. 

It is interesting to note that the results obtained suggest negative 
supply elasticities (both short-run and long-run) for dairy products 
and mutton in New Zealand, presumably indicating dominant income 
effects in the supply of these products. The income elasticities of U.K. 
demand for New Zealand lamb and mutton also turn out to be negative. 
This is explained as an indication that the New Zealand lamb and 
mutton, being frozen meat, are regarded as inferior substitutes for 
home-produced fresh lamb and mutton in the U.K. market. 

Standard errors of the estimated elasticities have been computed. 
Their size relative to those of the respective estimates casts doubt on 
the significance of the estimates. The Van Neumann ratios have also 
been computed and are seen to be not significant in most cases, i.e., the 
residuals do not seem to be autocorrelated. 


(6) AJ. Brown, “The Fundamental Elasticities in International 
Trade,” in Oxford Studies in the Price Mechanism (T. Wilson 
and P.W.S. Andrews, editors, London, 1951), pp. 91-106. 


This paper purports to make a survey of main contributions to the 
measurement of fundamental elasticities in international trade. It is 
divided into three sections: demand elasticity of exports, demand elas- 
ticity of imports, and supply elasticities of both exports and imports. 

In regard to demand elasticity of exports, the author suggests that, 
because of the various difficulties in the measurement of partial demand 
elasticity, a more profitable approach is to measure the elasticity of 
substitution between a country’s exports and other countries’ exports 
of similar goods. Estimates of substitution elasticities made by various 
authors are then discussed. It is indicated that a major difficulty still 
exists in that the effect of relative prices is often obscured because of 
collinearity between the price series and other variables (e.g., income) 
in a multiple regression equation. The method of confluence analysis is 
suggested as a means of determining whether the effects of the inde- 








122 INTERNATIONAL MONETARY FUND STAFF PAPERS 


pendent variables can be estimated separately. As an example, a 
multiple correlation of the British share of world manufactured exports 
on the corresponding price ratio and a world industrial production index 
is presented, and, with the aid of confluence analysis, it is found that 
the price effect can be measured separately from the effect of the 
variations in world income (represented here by world industrial out- 
put). Two variant forms of this regression equation are also given, one 
for the same relationship but with a one-year distributed lag in the in- 
dependent variables, and the other for a simple correlation between the 
quantity ratio and the price ratio, both being expressed as deviations 
from their three-year moving averages. 

Two other methods of estimating elasticity of substitution are also 
tried. One is that developed by G.D.A. MacDougall; see (25), below. 
A mean static elasticity of substitution between U.K. and US. exports 
of manufactures is obtained by correlating, in a logarithmic equation, 
the quantity ratios of the exports of some 14 manufactured articles’® 
from the two countries on their relative direct labor costs of production, 
as measured in man-hours during a given (unspecified) year. The 
other method tried is to compare the changes in the volume of total ex- 
ports of 16 countries with the changes in their corresponding prices 
between the year 1937 and the third quarter of 1948. Six industrial 
countries—the United States, the United Kingdom, Switzerland, 
France, Sweden, and the Netherlands—are seen to lie on a very good 
line with a correlation of 0.87 and an elasticity of —1.98. 

In the conclusion to his study of the measurement of demand elastici- 
ties for exports, the author states that the results seem to indicate 
that the elasticities of substitution are quite high; furthermore, that the 
demand elasticity for a country’s exports is not expected to be much 
lower than the average elasticity of substitution between its exports and 
other countries’ exports of similar goods. 

The rest of the paper deals with the measurement of demand elastici- 
ties of imports and of supply elasticities of internationally traded goods. 
On the former, he reviews the contributions made by Chang and by 
Neisser, and agrees with them on the general orders of magnitude 
of their estimates. On the supply elasticities, he confines himself 
to a theoretical speculation about their magnitudes because of the lack 
of available data and empirical studies. 


10 Radios, motor vehicles, paper, footwear, cotton goods, woolen and worsted 


goods, rayon yarn, rubber tires, soap, pig iron, steelwork products, cement, lino- 
leum, and oilcloth. 
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(7) Tse Chun Chang, Cyclical Movements in the Balance of Payments 
(Cambridge, England, 1951). 


This book presents the results of a statistical study of the cyclical 
movements in the balance of payments of different types of country, 
based on data for the period 1924-38. In addition to new material, it 
consists of revised versions of several of the author’s articles published 
earlier. 

The countries examined are classified into five types, as follows: 
the highly industrialized and deficient, the highly industrialized and 
self-sufficient, the less industrialized, the purely agricultural, and the 
mining type. For each type, one representative country is selected and 
the cyclical pattern of its balance of payments is studied. The countries 
selected to represent the five types are, respectively, the United King- 
dom, the United States, Sweden, Australia, and Chile. In addition, the 
Canadian balance of payments is studied because of the mixed nature 
of the Canadian economy. 

The author has fitted a large number of least-squares regressions to 
explain the cyclical behavior both of the balance of payments of these 
countries and of the merchandise trade of many other countries. From 
these regressions, many elasticity estimates are obtained. Broadly 
speaking, these elasticities may be classified into three categories: 
income or price elasticity of demand with respect to various aspects of a 
country’s merchandise trade, such as total exports or total imports, 
or exports or imports of individual commodities or groups of com- 
modities; elasticities concerning nontrade items in the balance of pay- 
ments; and elasticities of substitution between exports of different 
countries in certain markets. 

In general, the regressions for demand equations of trade items are 
logarithmic regressions of quantity of imports or exports on an income 
variable and a price variable. The income variable in import functions 
is real national income or an index of home employment, and in 
export functions it is an index of world real income.’ The price variable 
is generally a ratio of two prices, such as an import price index (includ- 
ing tariff duties) relative to a domestic price index, in the import 
function; or, in the export function, an export price index relative to a 


11 The index of world real income is obtained by combining the real income 
(money income deflated by cost of living index) of 14 countries weighted by the 
average percentages of the various countries in the total world real income for the 
period 1925-34 as given in Colin Clark, The Conditions of Economic Progress (1st 
ed.), p. 56. The 14 countries and their respective weights are Australia (10), Canada 
(8), Denmark (5), France (15), Germany (20), Hungary (20), Japan (10), Nether- 
lands (6), New Zealand (6), Norway (5), Sweden (5), Union of South Africa (5), 
United Kingdom (30), and United States (75). 
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world export price index or to an average export price index for a num- 
ber of competing exporting countries. The regressions for nontrade 
items in the balance of payments are generally expressed in money 
values, using an income series as the explanatory variable. Finally, the 
regressions for functions expressing substitution relationships are usu- 
ally logarithmic functions of the relative quantities on the correspond- 
ing relative prices and the real income in the market concerned. 

Estimates are also made for the elasticities of U.K. demand for 36 
individual commodities. In these cases, the regression equations are log- 
arithmic functions of the quantity of imports on a home employment 
index, an import price index corrected for tariffs, and in some cases a 
price index for competing home-produced goods. 

In addition to the elasticity of demand for imports, the marginal 
propensity to import (in money values) is computed for many 
countries. 

The trend is eliminated from each series used in the regressions, so 
that the results show only the cyclical fluctuations. No measures of 
the significance of the numerous regressions are given. 


(8) Colin Clark and J.G. Crawford, The National Income of Aus- 
tralia (Sydney, 1938). 


There is in this book an incidental estimate of Australia’s marginal 
propensity to import, calculated for the derivation of a national income 
multiplier. Imports and national income, both in millions of Australian 
pounds, are drawn, respectively, on the vertical and the horizontal 
scales of a chart. It is shown that the points representing the fiscal 
years 1922/23-1926/27 form a very good linear relationship, and that 
those representing the years 1930/31-1937/38 scatter along another 
straight line with approximately the same slope but on a lower level. 
The two slopes are estimated to be 0.21 and 0.25, respectively. The 
method of estimation is not stated. The intervening years, viz., 1927/28- 


1929/30, are regarded as a transitional period, presumably associated 
with the rise in tariffs. 


(9) Colin Clark, “A System of Equations Explaining the United 
States Trade Cycle, 1921 to 1941,” Econometrica, Vol. 17 (April 
1949), pp. 93-123. 


The author presents in this paper a model of seven empirical equa- 
tions explaining the U.S. trade cycle from 1921 to 1941. The param- 
eters are estimated by the single-equation least-squares method. 

Among the seven structural equations, one expresses the volume of 
U.S. imports as a function of U.S. gross national product, with both 
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variables measured in billions of wage units per quarter, i.e., billions 
of dollars per quarter divided by average hourly wage rate. A structural 
change in the import-income relationship is seen to have occurred in the 
early part of the 1930’s. Thus, the period under study is divided into 
two subperiods, 1921-33 and 1934-41, and a regression equation is 
fitted for each. The marginal propensities to import for the two sub- 
periods are seen to be of about the same magnitude, but the average 


propensity to import is lower in the second than in the first sub- 
period. 


(10) Imre de Vegh, “Imports and Income in the United States and 


Canada,” Review of Economic Statistics, Vol. XXIII (August 
1941), pp. 130-46. 


This article presents an empirical study of the relationships between 
imports and income in the United States and in Canada based on data 
for the interwar period. A large number of regression equations are 
fitted, using different series of import data (e.g., general imports and 
retained imports), different income series (e.g., gross national product 
and income payments), and assuming different forms of equations (e.g., 
linear, logarithmic, first differences, and percentage changes). In addi- 
tion to total imports of the United States and Canada, regressions are 
made for U.S. imports of works of art, U.S. imports of books, and U.S. 
tourist expenditures abroad, as functions of personal income of various 
income groups in the United States. Regressions of the quantum of 
world trade on world industrial production are also computed to show 
the decline in world trade in relation to world industrial output during 
the interwar period. 

In general, when imports are expressed in value the explanatory vari- 
able is money income, but when the volume of imports is under consid- 
eration an index of industrial production is used instead of national 


income. No measure of significance is given; however, the correlation 
coefficients are quite high in all cases. 


(11) Barend A. de Vries, “Price Elasticities of Demand for Individual 
Commodities Imported into the United States,” Staff Papers, 
Vol. I (1950-51), pp. 397-419. 


This paper is based on the U.S. Tariff Commission’s study in 1945 of 
the long-run effects of a 50 per cent reduction and of a 50 per cent in- 
crease in the USS. tariff rates of 1939 on the postwar volumes and 
values of U.S. imports of individual commodities. Since a change in a 
tariff rate is equivalent to a shift in the demand curve, the estimated 
levels of imports and import prices corresponding to the assumed tariff 
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rates determine three points on the supply curve of the commodity in 
question. From these points on the supply curve and from the given 
changes in the tariff rates, the author arrives at the points through 
which the implicit demand curve has to pass. A pair of elasticities of 
demand then can be measured for each commodity, one corresponding 
to the reduction and the other to the increase in the tariff rate. This has 
been done for 176 individual commodities. 

Using these elasticity estimates for individual commodities, the 
author has computed an average elasticity of U.S. demand for the 
major imports from each of the European Recovery Program countries, 
each commodity elasticity being weighted by the value of U.S. imports 
of the commodity from the country concerned in 1948. 

Similar average elasticities are also computed for U.S. imports of all 
176 commodities and for 27 raw materials from all countries, weighted 
by the values of U.S. imports of the commodities in 1939. 


(12) J.B.D. Derksen and A. Rombouts, The Influence of Prices on 
Exports (De Nederlandsche Conjunctuur, Special Memorandum 
No. 1, The Hague, June 1939—in Dutch with English summary). 


This paper attempts to measure the elasticities of substitution be- 
tween Netherlands exports and exports of other countries both in the 
world market and in the markets of certain importing countries. The 
data used are those for the interwar period. 

For Netherlands exports to the world, the linear-approximation 
method is used to convert an equation relating the ratio of 
Netherlands exports to total world trade to a ratio of the corresponding 
prices into a linear form, i.e., one that treats the algebraic difference 
between an index of the volume of Netherlands exports and an index 
of the volume of total world trade as a linear function of the Nether- 
lands export price and the world price.” 

Netherlands exports of agricultural products to Belgium, expressed 
as a ratio to total Belgian imports of agricultural products, are studied 
in another regression as a function of a ratio of the corresponding prices. 

The rest of the article is devoted to estimating substitution elastici- 
ties for some ten commodities'® exported from the Netherlands in com- 
petition with similar exports from other countries in certain importing 
markets. The regression equations consist in general of a quantity ratio 
correlated directly with the corresponding price ratio. However, in a 


12 Two other regressions are also given, taking the ratio of Netherlands exports 
to total world trade as linear functions of the world price and of Netherlands do- 
mestic wholesale prices. 

13 Butter, cheese, onions, bacon, bulbs, coal, coke, cotton manufactures, shoes, 
and bicycles. 
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few cases, hyperbolic or parabolic functions are assumed. In cases 
where the Netherlands is the sole supplier of the commodity in a mar- 
ket (e.g., bulbs to the United Kingdom), the regression equation relates 
the quantity of imports with the price of the commodity and the money 
income of the importing country. 

In some cases, the quantity ratio used in the regression is not the 
ratio of Netherlands exports to exports of competing exporters but the 
share of the Netherlands in the total imports of the importing country. 
The elasticities derived from these equations are called elasticity of 
competition, as distinguished from elasticity of substitution, which is 
used to indicate the substitution between the imports from the 
Netherlands and the imports from all other countries. By using the 
same price ratio in the definition of each elasticity, the authors are able 
to show that the elasticity of substitution can be readily derived from 
the elasticity of competition, given the Netherlands’ share in the total 
imports of the market. 

The bunch-map method has been used to provide some indication of 
the reliability of the estimates. 


(13) Stephen Enke, “America, Britain, and the Dollar,” Proceedings of 
the Twenty-First Annual Conference of the Pacific Coast Eco- 
nomic Association (December 30-31, 1946), pp. 32-35. 


A simple regression is given in this paper to show the relationship be- 
tween U.S. national income and expenditure on foreign goods and serv- 
ices in the interwar period. The marginal propensity to import and the 
income elasticity of imports thus obtained are then used to provide 
some guidance in a discussion on the problem of dollar supply in the 
postwar world. 

More specifically, the dependent variable in the regression is the sum 
of the value of U.S. imports, gross service payments, and tourist expend- 
iture abroad. The explanatory variable is U.S. national income in 
money value adjusted for trend. The author explains that the trend ad- 
justment was made to eliminate a steady tendency for the average 
propensity to import to decline during the years 1921-39."* 


(14) J.M. Fleming and S.C. Tsiang, “Changes in Competitive 
Strength and Export Shares of Major Industrial Countries,” 
Staff Papers, Vol. V (1956-57) , pp. 218-48. 


The purpose of this paper is to estimate an average elasticity of 
substitution in world demand between the manufactured exports of 


14 The method of trend adjustment is to add US$1 billion cumulatively to the 
value of national income for each year prior to 1930 and to subtract US$1 billion 
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major industrial countries. The estimate is derived by correlating the 
changes in the export shares of the individual countries in the total 
volume of exports of manufactured goods by all the countries in the 
group between a given pair of years with the changes in the ratios of 
the export prices of the respective countries to the average’ export 
price for the group between the same pair of years. The countries in- 
cluded in the group are the United States, the United Kingdom, France, 
West Germany,'* Canada, Italy, Belgium, the Netherlands, Switzerland, 
and Sweden. The years compared are 1948 with 1953 and 1953 with 
1954. 

In selecting a proper index to indicate price changes, both the unit 
value for exports of manufactured goods and the efficiency wage costs, 
i.e., wage rate adjusted by productivity, in manufacturing have been 
considered. It is found that the unit value provides a better explanation 
for changes in the export share in almost all the calculations. Hence, 
the unit value of exports of manufactured goods is used as the price 
variable. 

Consideration has also been given to the changes in export shares 
induced not by price changes but by changes in market demand, viz., 
changes in the commodity composition or in the geographical pattern 
of world demand for manufactured exports. Steps were taken to elimi- 
nate these influences from the changes in export shares.’? It is found 
that elimination of these effects tends to improve the correlation be- 
tween the changes in export shares and the price changes for the 
1948-53 comparison, but tends to reduce the correlation coefficient for 
the 1953-54 comparison. 

The authors state that the results of the correlations indicate that the 
average elasticity of substitution between the exports of manufactured 
goods of major industrial countries is greater than unity even in the 


cumulatively for each year after 1930, while leaving the value for 1930 unchanged. 
It is explained that the value US$1 billion is an average of the year-to-year 
changes in national income during the 19-year period, i.e., the algebraic sum of 
the year-to-year changes divided by 19. 

15 Weighted by the country’s share in the total value of the exports of manu- 
factured goods by all the countries in the group in the base year. 

16 West Germany is excluded from some of the calculations, as its behavior was 
found to be exceptional. 

17 Adjustment to eliminate effects of changes in commodity composition (or mar- 
ket structure) was made by dividing the actual change in each country’s volume 
of exports of manufactured goods by an index of a hypothetical value of the 
country’s exports of these goods on the assumption that the commodity composi- 
tion (or market structure) of world demand for these goods was the same in the 
current year as in the base year. The adjusted export volume index for the country 
was then divided by the weighted average of the adjusted export volume indices 
of all the countries in the group, the weights used being those indicated in footnote 
15. The combination of commodity and market adjustments was made on the 
assumption that the two effects are independent of each other. 
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short period (such as 1953-54), but more so in the long period (such 
as 1948-53). They add the caution, however, that these estimates are 
subject to a considerable margin of error.'* Furthermore, greater errors 
would arise if they were applied to any particular country. 


(15) Arnold C. Harberger, “A Structural Approach to the Problem of 
Import Demand,” American Economic Review, Vol. XLIII (May 
1953, Papers and Proceedings of the 65th Annual Meeting of the 
American Economic Association), pp. 148-59. 


The purpose of this article is to show that empirical estimates of U:S. 
import demand elasticities obtained by the traditional least-squares 
method are generally underestimates. Least-squares estimates of de- 
mand elasticities are said to be based on the assumption that either 
there is no shift in the demand function, or if there is any the shift is 
uncorrelated with changes in the independent variables. Both assump- 
tions are asserted to be implausible, especially in the case of the US. 
demand for imports. The author believes first, that the U.S. import 
demand function is likely to be highly unstable,’ and, second, that the 
shifts are positively correlated with the price changes. 

Therefore, he proposes a different approach based on the assumption 
that shifts in the demand function are positively correlated with price. 
In addition, several other assumptions are alternatively introduced in 
his estimations, and the results are shown to vary with the assumptions 
postulated. Thus, when it is further assumed that demand shifts are un- 
correlated with income changes, the lower limit of plausible price elas- 
ticities coincides with the least-squares estimate (the upper limit being 
negative infinity). If, in this case, a range of plausible income elastici- 
ties is also postulated, the resultant range of estimated price elasticities 
becomes finite and the lower limit is still the least-squares estimate. A 
different range of plausible price elasticities is obtained, corresponding 
to the assumptions that the income elasticity is given and that shifts in 
the demand function are positively correlated with both price changes 
and changes in the quantity of imports not explained by income. Still 
another range of results is obtained if it is assumed that there is a 
positive partial correlation of demand shifts with price changes (income 
held constant) and that there is a maximum conceivable amount of 


18 Confidence intervals have been computed for the estimated substitution 
elasticities. 

19 This belief is based on the existence of large import-competing home pro- 
duction in the United States. The author suggests that import demand in this 
case should be viewed as a residual between the total demand curve and the 
supply curve of import-competing home production. Consequently, any slight shift 
in the total demand curve or the domestic supply curve will be magnified in the 
shift of the import demand curve. 
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“shiftability” in the demand function. The resultant estimates vary 
considerably in their ranges, but they are invariably centered far above 
the least-squares estimates. 

The empirical data used in making these estimates are those for the 
period 1923-39. The import data refer to the volume of U.S. total im- 
ports and of U.S. imports of crude and semimanufactured materials, 
crude and manufactured foodstuffs, and finished manufactures; the 
price data are ratios of import price to domestic wholesale price; and 
the income data are gross national product in real terms. All variables 
are expressed in year-to-year percentage changes. Thus the elasticities 
estimated are, admittedly, short-run elasticities. 

No test of significance is performed, because, as the author explains, 
the assumptions postulated are intended to apply to the actual period 
of observation, not to a population from which the actual observations 
may be regarded as a sample. 


(16) Arnold C. Harberger, “Some Evidence on the International Price 
Mechanism,” The Journal of Political Economy, Vol. LXV (De- 
cember 1957), pp. 506-21. (An abstract of this article, together 
with comments by Warren L. Smith and Hans Neisser, appeared 
in The Review of Economics and Statistics, Vol. XL, No. 1, 
Part 2, Supplement [February 1958], pp. 123-32.) 


This article seeks for evidence of the effectiveness of the price mech- 
anism in international trade. The author does not believe that with the 
existing tools exact measurement is possible. He tries to collect the 
results of independent experiments in the hope that, “when all or most 
of a set of uncertain and imprecise pieces of evidence point in the same 
direction, we have the sort of situation where ignorance turns into 
hunch, hunch into belief, and, ultimately, belief into knowledge.” 

He starts with estimating import demand elasticity by an admittedly 
crude experiment of his own. The 1954 imports of eight countries?° 
are compared with their respective 1937 or 1938 imports. The changes 
in imports unexplained by income changes” are all attributed to 
changes in prices. Six of the eight demand elasticities thus estimated 
turn out to be negative and range in value from —0.56 to —2.12. 

The second piece of evidence is gathered by estimating demand 
elasticities of exports on the basis of studies that had been made 
by MacDougall?? and by Zelder.2? MacDougall’s estimate of the 


20 United Kingdom, Netherlands, United States, Canada, Australia, New Zea- 
land, Union of South Africa, and Sweden. 

21 Based on income elasticities of import demand estimated by Polak; see 
(33), below. 

22See (25), below. 

23 Raymond E. Zelder, “The Elasticity of Demand for Exports, 1921-1938,” 
doctoral dissertation (unpublished), University of Chicago, 1955. 
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substitution elasticity of U.S. and U.K. exports was based on a compar- 
ison of the relative quantities and relative prices of about 100 com- 
modities exported by the two countries in a given year. Harberger 
points out that this estimate becomes meaningful only when it can be 
assumed to represent the common substitution elasticity of all the com- 
modities in the sample. The validity of this assumption is said to be 
supported by Zelder’s study, which finds that the calculated substitu- 
tion elasticities of 39 commodities exported by the United States and 
the United Kingdom do cluster around the value of MacDougall’s 
estimate. Harberger then feels assured in the use of MacDougall’s esti- 
mate of the substitution elasticity of U.S. and U.K. exports to derive 
elasticities of demand for the two countries’ exports from an ingenious 
formula using the properties of the Hicksian concept of substitution 
effect. The results give the demand elasticities for the exports of the 
United States and the United Kingdom as at least —1.65 and —1.35, 
respectively. If the substitution elasticities between the exports of the 
United States, the United Kingdom, France, Germany, and Japan 
estimated by MacDougall are all used in the formula, the resultant 
estimates of the elasticities of demand for the exports of these coun- 
tries will range from —1.30 to —1.90. 

The third experiment is to derive export demand elasticities based on 
the results of an unpublished study by Arnold Harberger and Michel 
Verhulst made at the International Monetary Fund in 1950. In this 
study, the effect of the 1949 devaluations on the world trade pattern is 
assessed by comparing the trade pattern of the first quarter of 1949 
with that of the first quarter of 1950. The relative change in the per- 
centage distribution of imports of each of 14 importing countries** 
from a particular source of exports is regarded as measuring the net 
substitution by the importing country for or against that exporting 
source. The average net substitution of all 14 importing countries from 
an exporting source is then compared with the change in the dollar price 
of the exports from the same source. For the 11 exporting sources*® 
into which the world is divided, there seems to be a good rank correla- 
tion between the average net substitution series and the dollar export 
price indices. By identifying this concept of net substitution with the 
Hicksian substitution effect, another formula is obtained for deriving 
the export demand elasticities from the average net substitution and the 
changes in the relative prices of the respective sources. The deflators in 


24 United States, Canada, United Kingdom, Sweden, Norway, Denmark, France, 
Italy, Belgium-Luxembourg, Netherlands, Germany, Switzerland, Australia, and 
India. 

25 United States, Canada, Latin America, overseas sterling area, United King- 
dom, Scandinavia, France and Italy, Benelux countries, Germany and Austria, 
Switzerland, and rest of world. 
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the relative-prices term are weighted averages of the export prices of 
the other exporting sources.”° Aside from two estimates with the wrong 
sign, the results show the elasticities of export demand to be generally 
higher than —1. 

The author goes on to summarize the results of several other statisti- 
cal studies of price elasticities in international trade. From these esti- 
mates and from the results of his own experiments, presented in this 
article, he arrives at the conclusion that “the price mechanism works 
powerfully and pervasively in international trade.” He offers his judg- 
ment that “in the relatively short run the elasticity of import demand 
for a typical country lies in or above the range of —0.5 to — 1.0, while 
its elasticity of demand for exports is probably near or above — 2.” 


(17) J.A. Hargreaves, “U.S. Import Propensities Since the War,” 
Bulletin of the Oxford University Institute of Statistics, Vol. 12, 
Nos. 1 and 2 (January and February 1950), pp. 60-64. 


The purpose of this article is to present a numerical formulation of 
the decline of U.S. imports in relation to national income in the postwar 
period, compared with the same relationship in the prewar period. The 
years 1934-37 are considered to be normal representatives of the decade 
prior to the war, and the postwar years under consideration are 
1945-49. The data for the postwar period are quarterly for the period 
from the second quarter of 1945 to the first quarter of 1949; the nature 
of the data for the prewar period, however, is not explained. 

For each period, quarter-to-quarter changes in the value of US. 
imports of crude materials, semimanufactures, and manufactures, re- 
spectively, are correlated in a linear regression with the corresponding 
changes in U.S. national income in money value and a wholesale price 
index (to represent import price) of the particular economic group. 
However, only the regression coefficients for national income are given 
in the paper. 

No measures of significance are given. 


(18) Randall Hinshaw, “American Prosperity and the British Balance 
of Payments Problems,” The Review of Economic Statistics, 
Vol. XXVII (February 1945), pp. 1-9. 


This article presents a study on the determination of the levels of 
USS. total imports and of U.S. imports from the United Kingdom in the 
interwar period. 


26 Two alternative weighting systems have been used, one based on the assump- 
tion of equal substitutability of imports from all sources, the other on the assump- 
tion of equal substitutability between imports from manufacturing countries but 
zero substitutability between imports from manufacturing countries and from 
primary producing countries. 
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The volume of U.S. total imports is correlated in a multiple regression 
with U.S. national income in money value and an index of U.S. import 
prices. The author does not believe that a price elasticity of demand for 
imports can be estimated from this regression, which is said to reflect 
the results of shifts in both demand and supply curves during the period 
under study. He suggests that the true demand elasticity can be meas- 
ured from a simple regression of imports on price, with the influence of 
income changes eliminated from both series. It is asserted that, after 
income effects on both imports and price are eliminated, the resulting 
relationship can be assumed to represent the true shape of the demand 
curve. 1 

In the case of U.S. imports from the United Kingdom, the volume 
of imports is again correlated with U.S. money income and a specially 
constructed price index of U.S. imports from the United Kingdom. In 
this case, the price elasticity of demand is apparently obtained directly 
from this equation, as no other regressions are mentioned. 


(19) Randall Hinshaw and Lloyd A. Metzler, “World Prosperity and 
the British Balance of Payments,” The Review of Economic 
Statistics, Vol. XXVII (November 1945), pp. 156-70. 


A number of simple linear regressions are presented in this article to 
describe the fluctuation in various elements of the U.K. balance of 
payments in the period 1932-37 as functions of income. First, the 
volume of U.K. imports is correlated with U.K. real national income. 
Second, the volume of U.K. exports is correlated with world real income. 
Third, some nontrade items in the U.K. balance of payments, viz., net 
income from overseas investment, net shipping income, and net income 
from short-term interest and commissions, are each correlated with 
world money income. All the variables are expressed in index numbers, 
1937=100. The index of world income is derived from income series for 
21 countries, including all the major industrial countries except Russia. 

No measure of significance is given. The correlation coefficients of the 
simple regressions are, however, quite high in all cases. 


(20) F.B. Horner, “Elasticity of Demand for the Exports of a Single 
Country,” The Review of Economics and Statistics, Vol. XXXIV 
(November 1952), pp. 326-42. 


A new approach to the measurement of various elasticities relating 
to the exports of a country is suggested in this article. The central idea 
is that the various elasticities relating to the export of a commodity by 
a given country are best derived by calculating the basic elasticities of 
demand and supply for that commodity in home and world markets, 
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respectively, and by assigning appropriate weights to these basic 
elasticities. 

The basic elasticities needed for the derivation of export elasticities 
are comparatively few in number and are said to be “formally capable 
of measurement.” They are the supply elasticities of the commodity in 
the exporting country and in competing countries, the demand elas- 
ticities of the commodity with respect to price and income in the world 
market, and the demand elasticities of the commodity with respect to 
price and income in the exporting country. The weights needed in the 
derivation are as follows: proportions of the export market supplied by 
the competing countries, proportion of the export in the total produc- 
tion, and proportion in the total consumption of the commodity in the 
exporting country. Government commercial policies and transport costs 
are also taken into consideration in the choice of proper weights. 

The author shows that, based on these data, a large variety of elas- 
ticities relating to the export of the commodity by the given country 
can be obtained; for example, the elasticity of world demand for the 
country’s export of the commodity, the elasticity of the country’s 
supply of the commodity for export, and the elasticities of world de- 
mand for the country’s export of the commodity with respect to the 
country’s exchange rate and world income, respectively." 

This approach is then applied to an estimation of the elasticities re- 
lating to Australian exports of wool, wheat, and butter. Among the 
basic elasticities needed for the derivation, only the demand elasticities 
of the United Kingdom and the United States for wool, and of the 
United States for wheat and butter, are empirically estimated; the 
values of the others are all arbitrarily assumed. The empirically esti- 
mated elasticities are obtained by observing the general tendencies of 
the results of some 34 correlations. The basic demand functions as- 
sumed in these correlation analyses are, in general, a logarithmic 
equation relating the quantity demanded with real income, the price of 
the commodity, a price index of all other commodities, and a time 
trend. The confluence analysis method has been used to examine the 
reliability of the results. The weights used in the derivation of the ex- 
port elasticities are calculated on the basis of trade, production, and 
consumption data for each country in the export market during the 


27 It is further shown that the elasticity of export receipts with respect to the 
exporting country’s exchange rate, derived in abstraction from the cross elasticities 
of the demand and supply of related goods, can be taken as the upper limit, and 
the elasticity of export receipts with respect to world income, similarly derived, as 


d 
the lower limit, of the respective elasticities considered in conjunction with the 
cross elasticities. 
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three years ended 1938. The export elasticities refer specifically to the 
average prices for 1938.”* 


(21) Konjunkturinstitutet, “Regression Analyses of Swedish Imports 
During the Interwar Period,” Ekonomiska Utredningar (Med- 


delanden, Series B:10 [Spring 1949]), pp. 56-72 (in Swedish with 
a summary in English). 


A number of regression equations are computed to explain the volume 
of Swedish total imports and that of imports of consumer goods in the 
period 1922-39. The equations assumed are logarithmic, relating the 
volume of imports to real national income and relative prices, all vari- 
ables being expressed as percentage deviations from their respective 
average values over the whole period. The results of some 30 regressions 
of this general pattern but using different statistical series are given in 
the article. 

It is found that better results are obtained if a structural change is 
assumed to have occurred around 1931-32 (the Swedish krona was 
depreciated in September 1931). Two methods of allowing for this are 
tried in the studies of Swedish total imports: first, by making separate 
calculations for the periods 1922-31 and 1932-39, and second, by 
assuming different values of “structural factor” for these two periods 
in the analysis of the whole period 1922-39. In the studies of Swedish 
imports of consumer goods, the correlation coefficient is found to be 
greater if the structural factor, instead of being represented by two 
arbitrary constants, is represented by a three-year moving average 
(with a two-year lag) of the ratio between the price index for im- 
ported consumer raw materials and imported consumer goods. The 
theory is that a lower ratio will indicate improvement in the com- 
petitive position of Swedish home industries in comparison with foreign 
export industries, and, consequently, in due time lead to an expansion 
of the former. 

In presenting the results of three-variable regressions, both the 
square of the multiple correlation coefficients and the square of the 
simple correlation coefficients between imports and income are given. 
Comparison of the two magnitudes is intended to provide some indica- 
tion of the significance of the third variable (either a relative price term 
or a structural factor) in the regression. Thus, the estimates of the price 
elasticities, when judged by this criterion, are described as uncertain. 


28 The magnitudes of the elasticities are shown to vary at different price levels. 
For instance, the elasticity of export receipts with respect to the exporting coun- 
try’s exchange rate tends to be higher, and the elasticity of export receipts with 


respect to world income tends to be lower, at higher price levels than at lower 
price levels. 
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(22) A. Kubinski, “The Elasticity of Substitution Between Sources of 
British Imports, 1921-1938,” Yorkshire Bulletin of Economic and 
Social Research, Vol. 2 (January 1950), pp. 17-29. 


This paper describes an attempt to estimate the elasticity of sub- 
stitution between sources of U.K. imports by measuring the individual 
substitution elasticities of a large number of commodities imported by 
the United Kingdom from different sources in the period 1921-38, and 
then by examining the general characteristics of these estimates. 

The imported commodities included in this study are classified as 
follows: 69 commodities in the food, drink, and tobacco group; 63 in 
the raw materials, etc., group; and 159 in the manufactures group. 

Substitution elasticities of individual commodities are measured by 
correlating the logarithms of the relative quantities of U.K. “ nports 
from two sources with the logarithms of their relative prices. In many 
cases efforts are made to improve the correlations by using distributed 
time lags, by breaking up a period of time into subperiods, by eliminat- 
ing trend from the variables, or by measuring the variables as devia- 
tions from their moving averages. 

Of the elasticity estimates thus obtained, 265 are found to have a 
negative sign, 145 to be statistically significant, and 133 to be both 
negative and statistically significant. From an examination of the 
arithmetic means and the median values of these elasticity estimates, 
the author concludes that there seemed to be a fairly high degree of sub- 
stitutability between goods imported into the United Kingdom from 
different sources in the interwar years. 


(23) Ta-Chung Liu, “The Elasticity of U.S. Import Demand: A Theo- 
retical and Empirical Reappraisal,” Staff Papers, Vol. III 
(1953-54), pp. 416-41. 


This paper presents a theoretical and empirical reappraisal of the 
least-squares regression method used in the estimation of elasticities 
of demand for imports. 

In the theoretical section, it is pointed out that the least-squares 
method is especially inadequate when it is used to estimate the demand 
for imports in a situation where both the import demand curve and the 
import supply curve have shifted simultaneously in opposite directions. 
For then one cannot be sure at all whether the resultant estimates are 
underestimates or overestimates.?® However, the author continues, the 


29 G.H. Orcutt asserts that simultaneous shifts in the same direction in the de- 
mand and supply curves would result in underestimates of the elasticity of de- 
mand by the least-squares method; see “Measurement of Price Elasticities in In- 
ternational Trade,” The Review of Economics and Statistics, Vol. XXXII 
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least-squares estimate of the demand function can still be useful and 
meaningful if one can ascertain empirically that the shifts in the supply 
curve are independent of the shifts in the demand curve, and that the 
supply curve is perfectly elastic within a wide range. Under these con- 
ditions, the least-squares estimates are shown to be unbiased estimates. 

Some empirical evidence is presented to show that these conditions 
are satisfied in the case of U.S. imports of finished manufactures. The 
author then proceeds to make an estimate of U.S. demand for imports 
of finished manufactures from the European Recovery Program coun- 
tries. For the prewar years 1923-37. he correlates the quantity index 
of these imports with an index of US. real gross national product and 
a ratio of a price index of these imports to a price index of U.S. imports 
of finished manufactures from other origins*°—the 1935-39 average 
being the base for all the indices. The price elasticity estimated from 
this linear regression varies from year to year. Its movement over the 
period is plotted in a chart in the article. 

For the prewar years 1927-39 and the postwar years 1947-51 as a 
whole, the author has calculated a correlation of the year-to-year 
changes in the quantity of U.S. imports of finished manufactures from 
the European Recovery Program countries with the year-to-year 
changes in US. real gross national product and the square*? of the 
year-to-year changes in a ratio of the price index of these imports to 
the wholesale price index of finished manufactures in the United States. 
The quantity of imports and real gross national product are expressed 
in millions of constant (1939) dollars. The derivation of price elastici- 
ties from this second-degree regression equation is based on a formula 
given in the article. 

Standard errors of the regression coefficients have been computed and 
used extensively throughout the paper to assist in selecting proper 
variables in the regressions. 


(24) G. Lovasy and H.K. Zassenhaus, “Short-Run Fluctuations in 
U.S. Imports of Raw Materials, 1928-39 and 1947-52,” Staff 
Papers, Vol. III (1953-54) , pp. 270-89. 


A number of least-squares regressions are presented in this paper as 
a basis for studying the short-run fluctuations in U.S. imports of raw 


(February 1950), pp. 117-32. Liu points out that an estimate of demand elasticity 
known to be an underestimate is still useful information if the estimated value is 
greater than unity, and that Orcutt’s criticism of the least-squares method should 
be extended to the really serious situation in which one is not sure whether the 
estimates are overestimates or underestimates. 

80 This regression is a modification of an original regression in Adler et al.; see 
(3), above. 

31 The series is so computed as to square the absolute year-to-year changes in 
the price ratio, while leaving the algebraic signs of these changes unaffected. 
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materials in the periods 1928-39 and 1947-52, respectively. Quarterly 
data have been used in all the regressions. 

The import series is the sum of the values of U.S. imports of raw 
materials and semimanufactures (as defined by the U.S. Department of 
Commerce) deflated by the corresponding unit value indices and then 
combined into one index. For explanatory variables, several statistical 
series have been specially computed. First, there is an index covering 
that part of domestic production of manufactures which is deemed to 
absorb imports of raw materials from abroad.*? Second, there is an 
index of domestic output of raw materials that compete with imports 
of raw materials.** Third, an inventory-output ratio for domestic 
manufacturing industries** is computed for the postwar years 1947-52, 
but not for the prewar years, since no adequate inventory data are 
available for the years 1928-38. 

These variables are used in various regressions to explain the quanti- 
ties of U.S. imports of raw materials in the prewar and postwar periods. 
Most of the regressions presented are for exploratory purposes. The re- 
gression considered the most satisfactory for the prewar period relates 
the quantity of U.S. raw material imports to the adjusted domestic 
manufacturing production index and a linear trend. The regression 
considered best for the postwar period uses as explanatory factors the 
adjusted domestic manufacturing production index and the inventory- 
output ratio of the preceding quarter. The correlation is not signifi- 
cantly improved by using the index of domestic output of competing 
raw materials as an additional explanatory variable. 

In the equation for the postwar period, the regression coefficient for 
the inventory-output ratio term is found to be negative. This is inter- 
preted as an indication that the changes in the manufacturers’ inven- 
tories of raw materials were involuntary. This point is elaborated both 
in the text and in an appendix to the article. 

Standard errors of the regression coefficients have been computed 
and used to test the significance of the regression coefficients. 


32 More specifically, it is the Federal Reserve Board index of manufacturing 
production adjusted to exclude three component series—iron and steel, cotton 
consumption, and manufactured food products—which are thought to require 
little in the way of raw material imports other than food. 

33 The index is based on the quantities of output, valued at 1937 prices, of 12 
commodities: aluminum, copper, lead, zinc, crude petroleum, residual fuel oil, 
vegetable oils, lumber, woodpulp, rayon, wool, and synthetic rubber. 

34 The inventory data have been adjusted for price variations by arbitrarily 
assuming that one third of the reported inventories of manufacturers’ purchased 
materials were valued at constant prices (ie., last in, first out method) and the 
remaining two thirds at prices equal to the average wholesale prices of the five 
months preceding the inventory reporting date. 
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(25) G.D.A. MacDougall, “British and American Exports: A Study 
Suggested by the Theory of Comparative Costs,” Part I, The 
Economic Journal, Vol. LXI (December 1951), pp. 697-724; 
Part II, ibid., Vol. LXII (September 1952), pp. 487-521. 


The author suggests a new approach to measuring substitution elas- 
ticities in international trade. Instead of the usual practice of correlat- 
ing the movements, over a number of years, of relative quantities with 
the associated relative prices of a commodity or a group of commod- 
ities exported by two countries, he has correlated relative quantities 
with relative prices of a large number of different goods exported by 
two countries, all referring to the same year. He calls the elasticity 
thus measured the product elasticity of substitution, and asserts that 
this method of elasticity measurement, while open to special objections 
of its own, successfully avoids many of the difficulties involved in the 
use of time series. The author goes on to show that the total elasticity of 
substitution between the exports of the two countries can be derived by 
ntultiplying the product elasticity of substitution by an index of similar- 
ity of exports,** assuming a uniform product elasticity of substitution 
for each commodity and a constant market demand for each.** 

This approach is applied to the study of U.K. and U.S. exports during 
the interwar years. A correlation of the logarithms of relative quantities 
and relative dollar prices of manufactured exports from the two coun- 
tries is made for 1913 and each of the years between 1922 and 1938, 
as well as for 1948. Similar calculations for 1929 are made for eight 
other pairs of the five major exporting countries of manufactures— 
United States, United Kingdom, Germany, Japan, and France. In all 
cases the correlation coefficients are rather small, but the estimated 
product elasticities are invariably large. No measure of the significance 
of the estimates is given. The author points out that allowance for the 
bias owing to errors of observations in the data would lead to an up- 
ward adjustment of the estimates. Based on the estimated product 
elasticity of substitution and the computed index of similarity, he has 
further derived the total elasticity of substitution between U.K. and 
US. exports for each of the years in the period 1928-38. After adjusting 
for bias in the estimate, he guesses that the total elasticity of substitu- 
tion between the exports of the two countries might be near —3. 

The elasticities obtained by this method, using data for a single year 
or an average of years, are described as long-term elasticities of substi- 


35 The index is unity where the pattern of exports of the two countries in ques- 
tion is exactly the same. It is zero where the exports are entirely different. For 
details, see Appendix C to the article (Vol. LXII, p. 513). 

36 For criticism of the concept of product elasticity of substitution, and 
MacDougall’s rejoinder, see (31), below. 
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tution. To assess short-term elasticities of substitution, the author has 
made similar calculations using data for the changes between two years 
separated by a time interval in the relative quantities and relative 
prices of a large number of manufactured commodities exported from 
the United Kingdom and the United States. This is done for the changes 
between 1930 and 1932 and between 1932 and 1934, with the data 
expressed in index numbers on the basis of the respective values in the 
earlier years being equal to 1. The estimated elasticities in these cases 
are seen to be much lower than those obtained for the long-run elas- 
ticities. However, similar calculations for changes over longer periods— 
1928-31, 1929-37, and 1934-38—still fail to show higher elasticities. 
In any case, the correlation coefficients are very low and again no meas- 
ure of significance is given. 


(26) Vernon W. Malach, “Elasticity of Demand for Canadian Ex- 
ports,” The Review of Economics and Statistics, Vol. XXXIX 
(February 1957), pp. 23-30. 


The author uses the method suggested by Horner*? to estimate 
various elasticities relating to Canadian exports of wheat, newsprint, 
woodpulp, and iron ore. The method consists of deriving the various 
elasticities from estimated values of the basic elasticities of demand 
and supply of the commodity in the home and world markets. The 
elasticities derived in this article are the demand and supply elasticities 
of the Canadian exports of these commodities and the elasticities of 
export receipts with respect to the exchange rate for the respective 
commodities. 

Among the basic elasticities, the only statistically derived ones are 
the income and price elasticities of demand. for these commodities in 
the export market; the values of the others are all arbitrarily assumed. 
The demand for wheat in the United Kingdom in the period 1920-88 is 
assumed to represent the demand conditions in the entire export market 
for Canadian wheat. Similarly, the U.S. demands for newsprint, wood- 
pulp, and iron in 1919-39 are assumed to represent the world’s demands 
for these respective commodities. The price and income elasticities of 
demand for each of these commodities in the export market are esti- 
mated by a least-squares logarithmic equation relating the quantity of 
the commodity consumed to (1) the real income in the export market 
and (2) the ratio of a price index of the commodity to a general whole- 
sale price index in the export market. Standard errors of the regression 


37 See (20), above. 
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coefficients have been calculated to test the statistical significance of the 
estimated elasticities.** 

A weighted average of the derived exchange elasticities of export re- 
ceipts from the four commodities is calculated to represent the exchange 
elasticity of Canada’s total export receipts in foreign currency. The 
weights used are not explained, but are presumably the relative shares 
of the respective commodities in the total export receipts during some 
unspecified period. 

The author is aware of the many pitfalls in estimating elasticities of 
demand and of the difficulties arising out of the particular assumptions 
he has introduced. Taking these into consideration, he believes that his 
estimated elasticities tend to be biased downward. 


(27) R.L. Marris, “The Purchasing Power of British Exports,” Eco- 
nomica (new series), Vol. XXII (February 1955), pp. 13-28. 


This study of the import purchasing power of U.K. exports is based 
on what the author calls an historical foreign transformation curve for 
the United Kingdom, derived from data for the prewar period 1920-38. 
He assumes an upward shift of this curve to fit the data for the 
postwar period 1948-54. The curve, a hyperbolic curve, is plotted on a 
chart with the U.K. import purchasing power (i.e., the value of U.K. 
exports divided by the import price) on the vertical scale and the actual 
volume of exports on the horizontal scale, both being measured in index 
numbers, 1930-38=100. The parameters in this hyperbolic function are 
derived from the coefficients in two linear regressions relating the U.K. 
volume of exports to its terms of trade (i.e., the import price divided by 
the export price) ; one is for the period 1920-29 and the other for the 
period 1930-38. The two regressions are shown to have practically iden- 
tical coefficients. The rounded values of these coefficients are then used 
as parameters in the hyperbolic function of the foreign transformation 
curve. 

Before testing this prewar relationship against the postwar data, the 
author has made some a priori adjustments to the postwar data in order 
to eliminate the effects of the abnormalities, such as excessive internal 
demand and shortage of raw materials, in the postwar conditions. The 
prewar relationship between the volume of exports and the terms of 
trade is then tested against these adjusted postwar data for 1948-54. 
The author finds that, if an upward shift in the demand of the postwar 
world for U.K. exports is assumed, the prewar relationship would fit the 


88 The price elasticities of U.S. demands for newsprint and woodpulp during the 
period are not statistically significant on a 5 per cent level. 
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adjusted postwar data very well.*® The coefficients in the modified 
equation for the postwar period are then used as parameters in the 
hyperbolic equation for a foreign transformation curve in the postwar 
period. 

On the basis of the U.K. position on this postwar foreign transforma- 
tion curve, the author believes that the elasticity of the purchasing 
power of U.K. exports is very low; therefore, from the viewpoint of 
welfare, the policy he recommends is to reduce, instead of to increase, 
exports. 


(28) D.J. Morgan and W.J. Corlett, “The Influence of Price in Inter- 
national Trade: A Study in Method,” Journal of the Royal Sta- 
tistical Society, Series A, CXIV, Part III (1951), pp. 307-52. 


This paper relates the authors’ experience of disappointment in 
applying both the commonly used least-squares regression method and 
the comparatively novel simultaneous equations approach to the esti- 
mation of price elasticities of demand in international trade. Their con- 
clusion is that neither of these methods gives a result which is accept- 
able from the economic point of view. 

They start with the least-squares method by considering a simple 
regression equation correlating the logarithm of the relative quanti- 
ties of imports of a commodity from two sources with the logarithm of 
the corresponding relative prices (including import duties). The eco- 
nomic and statistical assumptions underlying this simple regression are 
examined ‘with considerable thoroughness, and the difficulties with 
which the conditions may be fulfilled are carefully discussed. The re- 
sults of 47 simple regression equations of this type are then presented. 
The regressions are based on statistics of the imports of the United 
Kingdom, the United States, Australia, Sweden, Canada, and India of 
some 25 commodities from various sources. The data used are mostly 
for the interwar period. But in a number of cases they refer to periods 
before World War I, as far back as 1870. It is seen that out of a total 
of 47 results, 36 of the regression coefficients are negative and 11 posi- 
tive, and that 28 out of the 47 correlation coefficients are significant at 
the 5 per cent level.*° 

Into these simple regressions the authors then introduce successively 
a number of other variables designed to eliminate some systematic in- 
fluences on relative quantities not explained by relative prices. Thus, a 


39 The prewar relationship between the volume of exports (X) and terms of 
trade (P) is represented by the equation X =2P-100. For the postwar period 
1948-54, the modified equation is X = 2P-85. 

40 The authors, however, do not believe that the ordinary significance tests of 
the correlation coefficient are applicable to time series of this nature. 
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logarithm of the income in the importing country is added to each re- 
gression ;*2 next, a linear trend is introduced; then, finally, both the 
logarithm of income and the trend factor are included in the regression. 
The results of these experiments are seen to have varying degrees of 
success: there are 30 negative coefficients (out of 44 cases) from the 
first experiment, 38 (out of 47 cases) from the second, and 15 (out of 
17 cases) from the third, for the logarithm of relative prices. The 
authors state that the use of the multicollinear test in these regressions 
would probably lead to rejection of a high proportion of them. 

To deal with one of the objections mentioned against the least- 
squares method, viz., the possible existence of serial correlation in the 
residuals of the regression equation, the authors have computed an- 
other set of regressions of the year-to-year changes in the logarithm of 
relative quantities on the year-to-year changes in the logarithm of rela- 
tive prices for the same 47 cases. Although no precise test of random- 
ness has been attempted, they do give the d ratio, i.e., the ratio of mean 
square successive difference to variance adjusted for a number of obser- 
vations, for the residuals from both sets of regression equations (viz., 
those using logarithms of the original figures and those using year-to- 
year changes in logarithms). These results, while showing some gain in 
randomness, fail to convince them that the use of successive difference 
is the perfect solution. 

Leaving the least-squares method, they consider next the simultane- 
ous equations approach. Four models are constructed. Model I investi- 
gates U.K. import demand for wheat from Australia and New Zealand, 
on the one hand, and from Argentina, on the other. Model II differs 
from Model I only in the coverage of the source of supply, taking Aus- 
tralia and New Zealand, on the one hand, and, instead of Argentina, 
all other suppliers, on the other. Model III studies the Swedish demand 
for imports from the United Kingdom and from Germany of a 
particular variety of steel plates. Model IV deals with the U.K. import 
demands for butter from Denmark, on the one hand, and from Australia 
and New Zealand, on the other. All four models are of the same simple 
pattern: two demand equations and two supply equations for the 
imports of the good from the sources of supply in question. 

In general, the demand equations in each model relate the quantity 
demanded with (1) the unit value of the imports of the commodity from 
the particular source of supply, (2) the corresponding unit value for the 

41 The resultant regression coefficient for this variable is considered an estimate 


of the difference between the income elasticities of demand for the imports from 
the two sources under consideration. 
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opposite source of supply, (3) the general price level in the importing 
country, and (4) the level of money income in the importing country. 
In order to eliminate the effects of population growth, both the quantity 
of imports and money income are expressed on a per capita basis. In 
the case of Swedish import demand for steel plates, the domestic out- 
put of steel plates is also included as a predetermined variable; in the 
case of U.K. import demands for butter, the domestic retail price of 
margarine is also included in the demand equation. 

The supply equations in all four models are regarded as being of a 
supplementary nature, intended to permit the coefficients of the demand 
equations to be identified. They generally relate the quantity of imports 
supplied to the unit value of imports and some other variable, such as 
output and carry-over, productivity, and wage rate, in the supplying 
country. 

For each model (except the model for Swedish imports of steel 
plates), a few new variables, e.g., the size of stocks and price in the pre- 
vious period, are alternately added to the model to determine their 
effects on the structural coefficients. Thus, for each basic model, there 
are a number of alternative models corresponding to some slightly dif- 
ferent sets of predetermined variables. 

The data used for the study of U.K. imports of wheat from various 
sources are for the period 1890-1914 (omitting drought years), and 
those for the other models are for the interwar period. All variables are 
in logarithms and are measured as deviations from their respective 
means.*? 

The results obtained from the simultaneous equations approach again 
show varying degrees of success. On the whole, the authors feel dis- 
appointed, for only rarely do all the estimated coefficients in any equa- 
tion show the expected sign or magnitude, and from one case to another 
they are not consistently of the same sign. Furthermore, the results 
from applying the confidence region test to some of the price coefficients 
in the demand equations indicate that the estimated price elasticities 


are very unreliable. The confidence regions are either very large or even 
infinite. 


In conclusion, after having carefully examined both the theoretical 
bases and the empirical results of the methods presented in their paper, 
the authors indicate great misgiving toward these methods, and they 


seriously doubt whether any reliable estimate of price elasticity could 
be obtained by using these methods. 


42 Two alternative models using variables expressed in natural units instead of 


logarithms have also been computed for Model IV (i.e., U.K. imports of butter 
from various sources). 
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(29) V.N. Murti and V.K. Sastri, “Elasticities of Demand for Certain 


Indian Imports and Exports,” The Indian Journal of Statistics, 
Vol. 11, Parts 3 and 4 (1951), pp. 309-36. 


Elasticities of India’s demand for imports and of world demand for 
Indian exports are estimated in this paper by the least-squares method, 
based on data for the period 1927/28-1937/38. Demand elasticities are 
calculated for total imports and total exports and also for eight Indian 
import items** and eight Indian export items.** 

The regression equations are assumed to be linear, and the elasticities 
are all average elasticities. The demand equation for total imports re- 
lates the volume of imports to (1) an index of industrial production in 
India and (2) a ratio of an import price index adjusted for tariffs to a 
cost of living index. The demand equation for total exports relates the 
volume of exports to (1) an index of world real income,*® (2) a ratio of 
India’s export price index to a world price index,** and (3) an industrial 
production index in India. The variables are all expressed in indices, 
1927 /28=100. 

One feature of this paper is that it claims to be measuring short-run 
elasticities when the regression equation contains a trend variable, and 
long-run elasticities if there is no trend variable in the equation. 

Standard errors of regression coefficients have been computed. Many 


of them are apparently too large relative to the size of the correspond- 
ing regression coefficients. 


(30) Hans Neisser and Franco Modigliani, National Incomes and In- 
ternational Trade (Urbana, Illinois, 1953). 


The framework of this study is a system of 36 structural equations 
connecting the volume of international trade with the incomes of the 
participating countries. The countries included in the study are divided 
into six groups: the United Kingdom, the United States, Germany, 
France, the remaining industrial countries,*? and the primary producing 


43 Cotton piece goods, raw cotton, vehicles, chemicals, hardware, tobacco, dyes, 
and machinery. 


44 Groundnuts, raw skins, raw hides, tanned hides and skins, tea, jute manu- 
factures, linseed, and pepper. 
_ * The index of world real income is derived by combining the per capita real 
income of the working population of eight countries—United Kingdom, United 
States, Japan, Germany, France, Australia, Netherlands, and Canada—for the 
period 1924-37. These eight countries were selected since they accounted for 
about 68 per cent of India’s total exports during the five years ended 1938/39. 
46 The world price index is a weighted average of price indices of the eight 
countries mentioned in footnote 45, the weights being each country’s contribution 
to world real income in the period 1925-34. 


47 Austria, Belgium, Czechoslovakia, Italy, Japan, Sweden, and Switzerland. 
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countries.** The imports and exports of the six country groups are each 
divided into three commodity groups, viz., food, raw materials, and 
manufactures, so that there are 18 import functions and 18 export 
functions, each relating to a particular country group and commodity 
group. 

In the 15 import functions relating to industrial country groups, the 
volume of imports is chiefly determined by real national income (or 
industrial output) in the importing country, while in the 3 import func- 
tions of the primary producing countries, the volume of imports is de- 
termined by the sum of exports and industrial output in the importing 
country, both expressed in terms of their purchasing power over im- 
ports. In the 18 export functions, the volume of exports in each com- 
modity group is assumed to depend primarily on the aggregate imports 
by all countries of goods in that commodity group. Some of the equa- 
tions in the system include additional explanatory variables, such as 
relative prices, food production, net capital exports, or time trends. 
Thus the 36 unknowns, i.e., the various import and export volumes, are 
solved in terms of national income, relative prices, etc., which are 
treated as exogenous variables. 

The parameters in the structural equations are estimated by the 
single-equation least-squares method, based on data for 1925-37. 
The numerical solution of the system provides the basis of extensive 
inferences concerning the responses of trade to changes in each of the 
exogenous variables upon different assumptions. Studies are also made 
on the transmission of income changes from one country to another 
induced by fluctuations in the balance of payments, and on many 
other subjects. 

From the regression equations, some elasticity estimates are made 
for several individual years as well as for the average of the whole 
period 1925-37. 

The authors have applied certain statistical methods to ascertain the 
reliability of their estimates. Ample information about the techniques 
used, such as partial correlation coefficients between pairs of variables 
in a regression or correlation coefficients adjusted for the number of 
observations, as well as the results of these tests, are given in the study. 


(31) R.J. Nicholson, “ ‘Product-Elasticities of Substitution’ in Interna- 
tional Trade,” The Economic Journal, Vol. LXV (September 
1955), pp. 441-46. 


Several points are raised in this article as criticisms of the estima- 
tion by G.D.A. MacDougall*® of product elasticity of substitution. First, 


48 The rest of the world excluding the US.S.R. 
49 See (25), above. 
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the author states that the concept itself lacks meaning, as it neither 
measures the elasticity of substitution of any particular commodity nor 
serves any purpose if viewed as an unweighted average of the substitu- 
tion elasticities of all the goods in the mixed bag. Second, a basic 
assumption necessary in the estimation, viz., the existence of unique de- 
mand and supply substitution curves, is untenable, since relative quan- 
tities are affected not only by relative but also by absolute prices. 
Third, there is the question of identifiability, i.e., the difficulty of iden- 
tifying demand and supply influences from a set of observed price and 
quantity data. Lastly, the author claims that his theoretical criticisms 
have been more or less empirically confirmed by the surprisingly high 
substitution elasticities he obtained by using MacDougall’s method in 
the field of foodstuffs. 

In his experiment with MacDougall’s method of estimation, the au- 
thor has correlated the logarithms of relative quantities with relative 
prices of certain exports (principally foodstuffs) in 1936, 1937, and 
1948 from the United States and the United Kingdom in the food and 
drink categories. The author states that, despite the heterogeneity of 
the goods included in the regression, the product elasticities of substitu- 
tion he obtained for food exports are inexplicably high, compared with 
those for manufactured exports. It should be noted that neither Nichol- 
son nor MacDougall gives any measure of significance of his estimates, 
and the correlation coefficients which they do give are generally quite 
small. 

The criticisms contained in the article are answered by MacDougall 
in a rejoinder in the same issue of The Economic Journal, pp. 447-49. 


(32) J.J.Polak, “Contribution of the September 1949 Devaluations 
to the Solution of Europe’s Dollar Problem,” Staff Papers, 
Vol. II (1951-52), pp. 1-32. 


At one point in this study, the author compares, for each of the six 
European countries which devalued substantially in September 1949, 
viz., the United Kingdom, France, Germany, the Netherlands, Norway, 
and Sweden, the percentage increase in the value of their respective 
exports to the United States between the first half of 1949 and the first 
half of 1950 with the percentage decrease in the dollar value of their 
respective currencies as a result of the devaluations. An apparent elas- 
ticity of supply of dollars is thus computed for each of the six countries 
on the assumption of a constant elasticity. For the value of exports, 
two sets of data have been used in each case: US. data on imports from 
the countries concerned and data on exports to the United States re- 
ported by the exporting countries. Percentage changes in their values 
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from the first half of 1949 to the first half of 1950 are computed from 
both sets of data. The average of the two is used in the derivation of 
the apparent elasticity of supply of dollars. 

The author asserts that this elasticity may be regarded as a sum- 
marization of the effects of all the relevant elasticities, such as the elas- 
ticity of foreign demand for the country’s exports or the elasticity of 
supply in the exporting country, on the dollar proceeds of the country’s 
export sales.®° The elasticity is referred to as apparent elasticity be- 
cause it is estimated from a particular situation where devaluations 
were undertaken by a large number of countries and, furthermore, be- 
cause no allowance for the effects on exports of income changes in the 
United States was made in the process of estimation. 


(33) J.J. Polak, An International Economic System (Chicago, 1953; 
London, 1954). 


This study presents an international economic system to show the 
interrelationships between international trade and national income of 
nations. The framework of the system is quite simple: for each nation, 
the volume of imports is assumed to depend upon real income and some 
autonomous factors, including relative prices; real income, in turn, is 
dependent upon the volume of exports and some further autonomous 
factors; the volume of exports is determined by the volume of world 
trade; and the volume of world trade is represented by the sum of the 
volumes of imports of all countries. Thus, in this system, the effects of 
an autonomous change in one country are transmitted through the 
system to affect the income and trade levels of all countries. 

This theoretical structure is fitted to the data for 25 countries in the 
interwar period by means of the single-equation least-squares method. 
With respect to the export functions, it is found profitable, in many 
cases, to divide world trade into two parts—trade in primary products 
and trade in manufactures—and to use either of the two as an explana- 
tory variable, depending upon the composition of the country’s exports. 
With respect to the import functions, where data on national income 
are lacking, imports are directly correlated with export receipts ex- 
pressed in terms of their purchasing power for imports. Attempts to 
introduce relative prices into the export or import equations are suc- 
cessful in only a small number of cases. Other explanatory variables 
used include time trend, trend break, harvest, etc. 

In general, in the export functions, variables are expressed as quan- 

50 The author states that, in situations where the foreign elasticity of demand 


is the only relevant elasticity, the elasticity of supply of foreign exchange equals 
the foreign elasticity of demand less unity. 
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tum indices with the averages for the whole period as 100, and those in 
the import equations are in national currencies in constant prices of the 
average for the period. 

For each country, two interesting indicators, which require some ex- 
planation, are derived from the empirical equations. One is the mar- 
ginal propensity to purchase from the country, which is the change in 
the volume of the country’s exports induced by a change in the volume 
of world trade. It is obtained from the export function by a transforma- 
tion of the units of the variables from index numbers to values in con- 
stant prices and then by a correlation of the volume of world trade in 
primary products or in manufactures with the volume of total world 
trade. The other indicator is the international reflection ratio, defined 
as the ratio between a change in the volume of exports to the ensuing 
change in the volume of imports. It is derived by multiplying the mar- 
ginal propensity to import by the income multiplier of exports obtained 
from the import and income equations, respectively. 

Statistical tests are used to determine the significance of relative 
prices as an explanatory variable in each import or export equation. 
Where an import or export equation does not contain a relative-price 
term, it is understood that the variable has been tried in the equation 
and found to be not significant. 


(34) Timothy D. Sweeney, “The Mexican Balance of Payments, 
1947-50,” Staff Papers, Vol. III (1953-54) , pp. 132-54. 


The purpose of this article is to study the effects of the Mexican de- 
valuations in the period July 1948 to June 1949 on the Mexican balance 
of payments. While mindful of the fact that other factors were also at 
work at the same time, the author attempts to make an approximate 
estimate of the extent of the changes in the balance of payments that 
could be attributed to the devaluations. With the given degrees of de- 
valuation in this period (roughly from 4.86 pesos to 6.85 pesos per U.S. 
dollar in July 1948, then to 8.65 pesos in June 1949), these estimates 
thus imply estimates of the elasticities of the respective items in the 
balance of payments with respect to changes in the exchange rate. 

The study is confined to the Mexican balance of payments with the 
United States. The items studied are foreign travel, investment income, 
Mexico’s exports to the United States, and Mexico’s imports from the 
United States. The periods selected for comparison in each case are the 
first half of 1948, the first half of 1949, and the first half of 1950, ex- 
cept that for investment income the estimate is based on the annual 
figure for 1947 alone. 

The methods employed are admittedly crude. For foreign travel, 
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Mexican tourist expenditure in the United States is regarded as inelas- 
tic with respect to changes in the exchange rate. Therefore, only U.S. 
tourist expenditure in Mexico is considered. This item increased from an 
annual rate of $114 million in the first half of 1948 to an annual rate 
of $128 million in the first half of 1949 and then to an annual rate of 
$142 million in the first half of 1950. These two successive increases of 
$14 million each are contrasted with the levels of U.S. tourist expendi- 
ture in Canada for about the same periods, which showed even a 
slight declining trend. They are therefore accepted as an approximation 
of the net effects of the devaluations on the Mexican travel account as 
a whole. 

In considering the investment income account, the part covering 
Mexico’s interest payments to the United States is disregarded, since 
such payments were made in dollars and their dollar values were con- 
sequently not changed by the devaluations. There remains, therefore, 
only the peso payments to the United States resulting from US. direct 
investment in Mexico. The elasticity in this case is, of course, unity. 
Thus, the direct effects of the devaluations on the investment income 
account are simply the 1947 dividend payments of $42 million multi- 
plied by the degrees of devaluation. The results are $12 million after 
the first devaluation and $18 million after the two devaluations. 

For Mexican exports to the United States, only three major groups, 
viz., edible animals and animal products, nonmetallic minerals, and 
metals and manufactures,** are examined. The changes in the first two 
export groups are attributed to causes other than the devaluations; 
therefore, only changes in the metals and manufactures group are con- 
sidered. For this group, the changes in the value of exports resulting 
from price changes are eliminated by deflating the value of exports by 
an index of U.S. prices of copper, lead, and zinc. The result shows that 
the volume of exports of this group increased by 55 per cent (or $31 mil- 
lion at 1948 prices) after the first devaluation and by 22 per cent (or 
$13 million at 1948 prices) after the second devaluation. These in- 
creases are regarded as a rough approximation of the changes in 
Mexico’s total exports to the United States that were attributable to 
the devaluations. 

Lastly, the changes in the volume of imports are examined. In order 
to separate the effect of the change in income on imports, the author 
arbitrarily assumes the income elasticity of imports to be unity. 
With real income in the first halves of 1948, 1949, and 1950 given,*? he 


Pv The three groups together accounted for 40 per cent of US. imports from 
exico. 

52 National income data for Mexico were available only on an annual basis. 
Half-year figures were interpolated from a regression of income on industrial 
production for 1947-50. 
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obtains the estimated imports for the respective half years based on 
changed income and no devaluations. The differences between actual 
imports and these estimated imports are taken as an approximate 
measure of the effects of the devaluations. The effect on imports 
of the first devaluation is estimated at $23 million and of the two de- 
valuations together at $88 million at 1948 prices. 


(35) F.G. Thackeray, “Elasticity of Demand for U.K. Imports,” 
Bulletin of the Oxford University Institute of Statistics, Vol. 12 
(April 1950), pp. 109-14. 


This article describes the author’s failure in his attempts to estimate 
the U.K. elasticity of demand for imports. 

First, he tried to modify some earlier estimates made by Tse Chun 
Chang.** Chang’s estimates were derived from regressions of the loga- 
rithm of import volumes on the logarithms of U.K. home employment, 
import prices, and, in one case, export volumes. The data used are 
annual, covering the years 1924-38. Thackeray believed that real in- 
come should be a better explanatory variable than home employment 
in the equation. So he substituted it in Chang’s equations and found a 
wrong sign for the price elasticity in one case and for the income elas- 
ticity in another. 

His second attempt was based on the belief that the period 1924-38 
used by Chang is not a homogeneous one. So he calculated a new regres- 
sion of import volumes on (1) real income and (2) a ratio of import 
prices to a price index of goods produced and consumed at home, using 
quarterly data for the period from the fourth quarter of 1932 to the 
first quarter of 1936. The data were adjusted for seasonal variations 
and expressed in logarithms. The result is quite unsatisfactory, a posi- 
tive sign being obtained for the price elasticity (=0.23). The author 
states that this result is fully compatible (on the 10 per cent probability 
level) with a true elasticity anywhere between —0.3 and +0.7. 


(36) J. Tinbergen, An Econometric Approach to Business Cycle Prob- 
lems (Paris, 1937). 


The author presents in this booklet a model of 22 equations to 
describe the functioning of the Netherlands economy. From the view- 
point of this collection, a number of equations relating to imports are 
of special interest. 

One equation correlates the volume of imports of raw materials for 
investment goods with (1) the level of employment in the investment 
goods industry and (2) a linear trend. 


53 See (7), above. 
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Two competition equations indicate, for consumption goods and in- 
vestment goods, respectively, the choice between importing raw mate- 
rials or finished products as determined by the relative movements of 
import prices and of home prices of finished goods in the respective 
categories. These two equations, originally expressed as relationships 
between quantity ratios and price ratios, are reduced to a linear form 
by approximation. 

A partial demand elasticity is estimated for imports of finished con- 
sumption goods and for imports of finished investment goods, with re- 
spect to their import prices. In each case, the elasticity is derived by 
considering the competition equation jointly with a demand equation, 
which expresses the quantity of total demand (for consumption goods 
and for investment goods, respectively) as a function of income. For 
each category of good, the quantity of total demand in the demand 
equation is assumed to equal the quantity of imported finished products 
plus the quantity of imported raw materials raised by a given factor. 
Since the competition equation and the demand equation are two in- 
dependent linear equations explaining the levels of imports of finished 
products and of raw materials, one can obtain solutions for the imports 
of finished products and of raw materials in terms of the various ex- 
planatory variables, including import prices. The partial import de- 
mand elasticities are estimated from these linear solutions for the 
average of the entire period 1923-35. 

The variables are measured as deviations from their respective 
means. No test of significance is given. 


(37) J. Tinbergen, “Some Measurements of Elasticities of Substitu- 
tion,” The Review of Economic Statistics, Vol. XXVIII (August 
1946), pp. 109-16. 


This article described some statistical measurements of substitution 
elasticities in international trade carried out in the Netherlands Central 
Statistical Office. 

The estimated substitution elasticities are divided into three groups: 
(1) substitution between two countries’ exports of a particular com- 
modity ; (2) substitution between a country’s total exports and all other 
countries’ exports in the world market; and (3) substitution between a 
country’s imports and domestic production of a particular commodity. 

In the first group, the exports of wheat and cotton from various major 
exporting countries are considered. For wheat, the substitution elastici- 


54 The income factor used in the total demand equation for investment goods is 
money income other than wages; that used in the total demand. equation for con- 
sumption goods is not explained. 
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ties are obtained from simple regressions of quantity ratios on the cor- 
responding price ratios. For cotton, however, the quantity ratio is found 
to lag behind the price ratio; the substitution elasticities are therefore 
obtained from multiple regressions of the quantity ratio on the ratio of 
current prices and on the price ratio for the previous year. 

In the second group, the quantity ratios used are the ratios of each 
country’s quantum of exports to the quantum of world trade. The elas- 
ticities calculated from regressions of these quantity ratios on the cor- 
responding price ratios are called quota elasticities.*> The exports of 
eight countries—Argentina, Australia, Germany, Hungary, Japan, the 
Union of South Africa, the United Kingdom, and the United States— 
relative to total world trade are thus studied in various regression 
equations. 

In the third group, the cases studied are U.K. imports of potatoes and 
Swedish imports of cast iron, metal plates, and steel-plate and tin-plate 
goods. 

It is found, in general, that the elasticities estimated for the well- 
organized staple markets are quite high, and those for exports as a 
whole, and still more for imports, are low. 

In order to give some idea of the range of error, the author presents, 
in certain cases, elasticities calculated by using both the first and second 
regressions, i.e., considering alternately the quantity ratio and the price 
ratio as the dependent variable in the regression. 


(38) J. Tinbergen, “Some Remarks on the Problem of Dollar Scarcity,” 
Econometric Society, Proceedings of the International Statistical 
Conferences, Vol. V (September 6-18, 1947, Washington, D.C.), 
pp. 73-97. 


The purpose of this paper is to examine the effectiveness of price ad- 
justments as an instrument in solving long-term dollar scarcity prob- 
lems. For this purpose, a static two-country (United States and the 
rest of the world) model is constructed, with two import demand 
equations, two export supply equations, and a balance of payments 
equation. Its solution shows that much depends upon the magnitudes of 
the two elasticities of demand for imports; therefore, a statistical 
measurement of these elasticities is undertaken. 

For total U.S. imports, the author correlates the volume of imports 
with (1) real national income, (2) the difference between an index of 
import prices and a domestic wholesale price index reweighted accord- 

55 Tt is shown that the quota elasticity equals the substitution elasticity when 


the usual weights are used in the construction of the quantum and price indices 
of world trade. 
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ing to the composition of imports, and (3) a linear trend. The data used 
are for 1924-41. The signs of the resulting regression coefficients are 
apparently correct, but the author states that a bunch map shows that 
the results are not reliable. 

A more disaggregated approach is then tried by estimating the de- 
mand elasticities for U.S. imports of individual commodities. For 
imports directly competing with U.S. products, such as cheese, sugar, 
and woolen and cotton manufactures, he correlates the ratio of 
imports to domestic products with the relative prices and real national 
income. The resultant substitution elasticities are fairly high. For im- 
ports, such as bulbs, rubber, and tin, which do not compete with domes- 
tic products, he quotes the demand elasticities estimated by several 
others,°* which are seen to be much lower. These individual elasticities 
are then weighted by the values of imports in 1929 and combined into 
an average elasticity (= —0.9). 

For the demand elasticity of the rest of the world for U.S. exports, he 
correlates the volume of U.S. exports with (1) real income of the 
rest of the world, (2) the difference between the U.S. export price index 
and the export price index of the rest of the world, and (3) an index of 
trade barriers assumed to be zero from 1924 to 1930, increasing regu- 
larly from 1930 to 1934, and remaining constant after 1934. The value 
obtained for the demand elasticity is then tested by estimates for some 
individual commodities, viz., wheat, cotton, and motorcars. From these 
results, he guesses the elasticity of demand for U.S. exports should be 
around —2., 

The over-all conclusion of the article is very vague, as the complete 
solution of the assumed model depends on a number of quantities other 
than the demand elasticities. The author’s impression is that “a solu- 
tion of the problem of dollar scarcity along the lines of price adaptation 
is not hopeless beforehand.” 


(39) J. Tinbergen, “Quelques Estimations de ]’Influence des Contin- 
gentements 1933-1938 sur l’Emploi aux Pays Bas,” Revue de 
UInstitut International de Statistique, Vol. 15 (1947), pp. 8-23. 


This article presents an attempt to estimate the influence of the 
import quota system in the Netherlands in 1933-38 on domestic 
employment. A system of 15 equations is used to describe the struc- 
ture of the economy. Four of the structural equations relate to the 
explanation of imports in four groups: imports of raw materials and 
of finished products for investment goods and for consumption goods. 


56 For bulbs, see (12), above, pp. 33-34; for rubber, see J.B.D. Derksen, De 
Uraag naar Rubber (De Nederlandsche Conjunctuur, August 1936), p. 19; for 
tin, see M.J. Schut, Tinrestrictie en Tinprijs (Haarlem, 1940), pp. 26-27. 
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The four import equations are of the same pattern, taking the value 
of imports in a particular group as a linear function of the volume of 
domestic production, import prices, and domestic prices, of either in- 
vestment or consumption goods. The method used for empirical deriva- 
tion of these equations, however, is not fully explained in the article. 

The author states that the values computed from these equations fit 
the actual values of imports quite closely in the period 1923-33 and 
that, after the installation of the import quota system in 1933, the 
actual value of imports fell abruptly relative to what would have been 
expected from the 1923-33 relationships. The differences between the 
actual values of imports after 1933 and what would have been expected 
from the 1923-33 relationships are attributed to the import quota 
system. 


(40) J. Tinbergen, “The Fluctuations of the Netherlands’ Imports, 
1923-38,” Statistische en Econometrische Onderzoekingen, 
Jaargang 3 (June 1948), pp. 52-60 (in Dutch with a summary in 
English). 

This article describes an attempt to explain the fluctuations in the 
volume of Netherlands imports in the period 1923-38 by the method of 
regression analysis. Imports of raw materials and imports of finished 
goods are considered separately. 

Altogether, some 15 regression equations have been calculated, using 
the following explanatory variables: (1) real national product, repre- 
sented by either real national income or by an industrial production 
index; (2) an index of price differences between domestically produced 
products and imported finished products; (3) in some cases, the volume 
of exports; (4) an index of the intensity of the Netherlands import 
quota system, indicated by the 1929 import value of all goods under the 
quota system in the year concerned; and (5) in some cases, a linear 
trend. 

Most of the 15 regression equations are not considered to be satisfac- 
tory, as some of the explanatory variables used in the equations are 
shown by bunch maps to be strongly intercorrelated. Out of the 15, 
three are designated by the author to be the best ones. 


(41) J. Tinbergen, “Long-Term Foreign Trade Elasticities,” Metro- 
economica, Vol. I (December 1949) , pp. 174-85. 


The author suggests in this article that the low elasticities of demand 
in international trade frequently found in statistical estimations are 
but short-term elasticities, and that long-term demand elasticities may 
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be expected to be considerably higher. He proposes several methods to 
estimate long-term elasticities. 

One of the proposed methods is to use a multiple regression equation 
involving a distributed lag of the price effects. The empirical data used 
relate to the U.S. demand for imports of pig iron from the United King- 
dom in the period 1879-1914. The quantity of U.S. pig iron imports 
from the United Kingdom expressed as a ratio to total U.S. consump- 
tion of pig iron is correlated with (1) a series of current and lagged (up 
to ten years) ratios of import price to the domestic price of pig iron and 
(2) an index representing cyclical factors, represented by pig iron 
production in the United States expressed as a ratio to its trend value. 
All the variables are expressed in logarithms. The estimated long-term 
elasticity is obtained by summing all the regression coefficients for the 
current and lagged price ratios. (No measure of significance is given.) 
It is seen to be only moderately higher than a short-term elasticity esti- 
mated from a similar regression equation but without the lagged price 
ratios. 

Another method suggested is to use cross-section figures, i.e., to 
compare results for different importing countries observed at the 
same time instead of for the same country at different times. The em- 
pirical cases considered are the imports of pig iron by a number of 
countries (unspecified) from given pairs of exporting countries (viz., 
Germany vs. United Kingdom and United States vs. United Kingdom) 
during the same years (1913, 1929, and 1932). In each case, the rela- 
tive quantities of the imports of a country from the two sources are 
correlated with the corresponding relative prices. In order to eliminate 
the possible political ties existing between the supplying and buying 
countries, another set of regressions is computed for the same cases, but 
excluding Australia, Canada, and the Union of South Africa from the 
group of importing countries. Together with these estimates, the cor- 
responding elasticities estimated from the diagonal regressions, i.e., 
regressions considering the relative prices as the dependent variable, 
are presented in order to give an idea about the ranges of error. 

A number of other methods of estimation are suggested, such as 
comparing the percentage shares of various markets with estimated 
transport costs. 


(42) Herbert K. Zassenhaus, “Direct Effects of a United States Reces- 
sion on Imports: Expectations and Events,” The Review of Eco- 
nomics and Statistics, Vol. XX XVII (August 1955), pp. 231-55. 


This article seeks to obtain from the experience of the past a pattern 
for the effects of a U.S. recession on U.S. imports. It is found that, 
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when allowances are made for the major known changes, the sensitivity 
of U.S. imports to recessions—both total imports and major com- 
ponents—has remained quite stable over the last 30 years. The author 
asserts that the effects of a U.S. recession on its imports should be 
reasonably predictable. 

This pattern is based on the experience of the five recessions prior to 
1953—those of 1923-24, 1926-27, 1929-32, 1937-38, and 1948-49. The 
results are then compared with events during the recession of 1953-54. 

The index of U.S. manufacturing production is selected as the refer- 
ence series for the recessions. Linear regressions are found between 
the percentage changes in manufacturing production during the five re- 
cessions and the corresponding percentage changes in both the volume 
and the value of imports (total imports as well as by broad commodity 
groups). Annual data are used for the comparison.** 

The recession pattern of U.S. imports, however, is characterized 
mainly by two sets of ratios. The first set refers to the ratios, for total 
imports and for imports by individual commodity groups, of the 
average percentage change in imports for the five recessions before 
1953 to the corresponding average percentage change in manufactur- 
ing production. The author calls these ratios, for convenience, a sort of 
production elasticity of imports. The second set consists of the ratios, 
for imports by individual commodity groups and by areas of origin, 
of the average percentage change in each import component to the 
average percentage change in total imports. These ratios are used to 
indicate the mean relative sensitivity of each import component to 
total imports. 

Before computing the same ratios for the 1953-54 recession, the 
author takes into consideration certain developments which could have 
affected the applicability of the import pattern, established on the basis 
of the five previous recessions, to the conditions in the 1953-54 reces- 
sion. Some of these developments are structural changes, such as in- 
creased U.S. demands for coffee and cocoa, newsprint, and petroleum 
products; others pertain to special conditions during the 1953-54 reces- 
sion, such as the steep rise in the import prices of coffee and cocoa. 
Based on these considerations, some revisions are made of the mean 
relative sensitivity ratios for the individual areas of import origins. 
The corresponding ratios computed for the 1953-54 recession are seen 
to agree with these revised ratios quite closely. In computing the pro- 
duction elasticities of imports for the individual commodity groups in 


57 For the 1929-32 depression, each of the three years is treated as a separate 
observation. This is permissible, the author asserts, since the relationship between 
the rate of changes of imports and the rate of changes of production is essentially 
linear. 
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the 1953-54 recession, the author excludes the coffee and cocoa 
imports. The resultant elasticities for the 1953-54 recession differ con- 
siderably from the average elasticities obtained from the previous five 
recessions. The author states, however, that such differences are to be 
expected, in view of the relatively small recession in 1953-54 and some 
small price rise in the imports of finished manufactures. 
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Other Publications 


Balance of Payments Yearbooks 


The Balance of Payments Yearbook, Volume 10, is being issued as a series 
of loose-leaf sections; thus data for each country are published as rapidly as 
they become available. The first sections in the volume were issued in June 
1958, and the last will probably be issued in April 1959. When completed, the 
volume will contain basic statistics for the years 1956 and‘ 1957 for about 75 
countries, and it will bring to date the basic statements in Volumes 5, 8, and 9. 

The four volumes, used together, will provide a comprehensive record of 
the most recent balance of payments data available for the period. 1947-57. 
They include a statement of the concepts and definitions employed throughout 
the Yearbook series; basic statistics, with comprehensive explanatory notes, 
for the countries covered; regional details for about two thirds of these 
countries; consolidated area statements for such country groups as the United 
States and Canada, the sterling area, OEEC countries, and the. Latin American 
Republics; and summary statements, expressed in U.S. dollars and covering 
several years, for most individual countries. 

Subscription: US$5.00 per volume or the approximate equivalent in the 
currencies of most countries. Volume 5 (out of print) and Volume 8 are bound 
volumes, and Volumes 9 and 10 consist of loose-leaf sections; binders for filing 
the loose-leaf sections may be purchased separately for US$3.50 per binder. 


International Financial Statistics 


This monthly bulletin is a standard source of statistics on domestic and inter- 
national finance. It assembles for most countries annual, quarterly, and 
monthly data significant for the study of inflation and deflation, and balance 
of payments surpluses and deficits. It outlines the transactions. of the principal 
sectors of the economy: the banking sector, the insurance and other financial 
institutions sector, the government sector, and the foreign sector. It provides 
data on exchange rates, international reserves, interest rates, prices, and inter- 
national ‘trade. 

A series of notes indicates the economic significance of the material presented 
in the tables and explains the methods used in their compilation. The com- 
parative study of the material is facilitated by the adoption of a uniform 
method of charting the major series, and country data are also assembled on a 
comparable basis in international tables. 

The annual subscription rate for 12 issues postpaid is US$5.00 or the approxi- 
mate equivalent in the currencies of most countries. Single. copies, US$1.00. 
Airmail subscription rates will be quoted on application. 


Address orders to 
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